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Abstract：The　survey　areas　consist　of　three　belts，two　of　which　are　subperpendicular　to　the

structural　tren（1and　the　rest　is　subparaHel　to　the　general　trend．They　are　un（lerlain　by　a　thick

sequence　of　sedimentary　rocks，which　is　divided　into　two　groups：Nawakot　and　Tansen　Groups．

The　Nawakot　Group，which　is　probably　of　Late　Precambrian　age，consists　largely　of　pelitic，

psammitic　an（i　carbonatic　metasediments．The　group　is　sub（iivided　into　eight　formations，most　of

which　are　easily　identified　by　their　characteristic　lithological　and　mineralogical　features。The

Tansen　Group　is　restricted　in　a　narrow　EW－trending　belt　along　the　Main　Boundary　Thrust．It　is

composed　mainly　of　pelitic　an（l　psammitic　sediments　with　Paleogene　fossils　and　ferruginous　sedi－

ments　an（l　is　subdivide（i　into　two　formations，

　　　　　Geologic　structures　in　the　present　areas　are　characterized　by　imbrication　structures　re－

sulted　from　numerous　thrusts　and　EW－trending　folds　and　block　faults．Most　of　the　anticlinal

structures　have　been　destroyed　by　the　longitudinal　block　faults．To　the　south　of　Tansen，a　large

nappe　cgmposed　of　the　Nawakot　Group　concor（iantly　over互ies　the　Tansen　Group　an（l　forms　a

synclinal　structure　with　the　un〔lerlying　Tansen　Group．It　indicates　that　the　thmsting　starte（i

after　the　deposition　of　the　Tansen　Group，probably　in　the　Ohgocene，followed　by　EW－trending

folding　an（1then　longitu（iinal　block　faulting．

Intro〔luction

　　While　the　Himalayan　Range　extends　for

approximately2，500km　from　east　to　west，

the　Nepal　Himalaya　occupies　its　central　part，

exten（1ing　about800km　along　the　latitu（1e

and150to250km　along　the　meridian．The
High　Himalaya，underlain　by　highly　crysta1－

line　metamorphic　rocks　an（i　the　overlying

Tethys　sediments，forms　the　northern　bor（1er

of　NepaL　The　High　Himalaya　is　flanked　by　a

wide　belt　of　mgge（i　mountains　on　the　south－

ern　side，which　mostly　range　from2，000to

3，000mormoreinaltitudeandiscaUedthe
Midland　or　the　Lesser　Himalaya．The　Lesser

　＊

＊＊
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Department　of　Mines＆Geology，HMG　of　Nepa1

Himalaya　is　separated　from　the　High　Hima，

1aya　by　the　Mai血Central　Thrust（MCT）and

compose（l　of　a　thick　sequence　of　unfossilifer－

ous　metase（liments，which　is　locally　suc－

ceeded　by　Mesozoic　to　Tertiay　sediments．

These　rocks　involved　in　complicated　tectonic

disturbances　are　overlain　by　many　thrust

sheets　of　highly－metamorphose（1rocks　derived

from　the　High　Himalayan　areas．

　　The　Lesser　Himalaya　is　separate（l　from　the

southem　foothills　compose（l　of　the　Siwalik

Formations　of　molasse　type　by　the　Main

Bomdary　Thrust（MBT〉．

　　The　present　areas　devoid　of　crystalline

nappes　between　the　MCT　and　MBT　are　char－

acterized　by　the　most　extensive　distribution

of　the　metasediments　in　the　Lesser　Himalaya．

　　Soon　after　Nepal　opene（l　the　borders　to
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foreigners　in　l950，　Hagen　started　his　l2－

year－long　geologic　work　in　the　whole　of　Nep－

al　and　published　a　structural　review（HAGEN，

1969）．Subsequently，the　present　areas　were

investigate（l　by　GANssER　（1964〉，　TATER

（1967），FRANK　and　FucKs（1970），FucKs　an（l

FRANK（1970），TALALov（1972），an（i　HAsHIMo－

To6‘α∫．（1973）．These　investigations　were

mostly　carried　out　along　routes　of　easier　ac－

cess　to　cover　as　large　areas　as　possible　in

short　times．Such　reconnaissance　surveys　re－

sulted　in　widely　different　interpretations　on

the　geology　among　the　workers　in　the　present

areas。Particularly，HAGEN（1969）and　TALA－

Lov　（1972〉provide（i　extremely　contrasting

interpretations．While　the　former　interpreted

the　geology　by　complicate（l　nappe－systems，

the　latter　explained　it　exclusively　in　terms　of

folds　and　block　faults．Although　the　other

workers　accepted　more　or　less　napPe－
structures，the　views　on　the　details　of　the

stratigraphy　and　geologic　structures　differ

considerably　from　each　other。

　　Aregionalgeologicalmappingproject，
which　was　based　upon　toposheets　in　a　scale

of　l　inch　to　l　mile（1：63，360），was　un（ier－

taken　by　the　Department　of　Mines　and　Geolo－

gy（DMG），His　Majesty’s　Govemment（HMG）

of　Nepal　mainly　in　the1970s．Although　most

parts　of　the　Lesser　Himalaya　were　covered

by　the　large－scaled　geological　maps，the　a（lja－

cent　maps　were　so　poorly　consistent　with

each　other　due　to　the　very　complicate（i　struc．

tures　that　the　compilation　of　geologic　maps

in　a　scale　of1　：250，0000n　the　basis　of　the

larger－scaled　maps　was　contemplate（1．　In

order　to　facilitate　the　compilation　work，a

new　programme　calle（l　the　River　Section　Pro－

ject　was　initiated　by　DMG　in1980．The
main　purpose　of　the　project　is　to　elucidate

the　stratigraphy　an（l　geologic　structures　of

strata（1istributed　along　the　major　rivers　and

their　distributaries　in　the　Lesser　Himalaya．

Two　Japanese　geologists　joined　the　field

works，which　were　con（iucted　in　the　catch－

ment　areas　of　the　Kali　Gandaki　an（l　Seti　Riv－

ers　in　Westem　Nepal　in1980／81period，to

（lemonstrate　how　to　make　route　maps，find

and　trace　marker　beds　or　units，an（1compile

geologic　maps　on　the　basis　of　the　collected

data　to　the　counterparts．

　　The　present　areas　are　divide（1into　three

parts，which　are　（iesignate（i　the　Tansen－

Syangja，　　Kheireni－Basini　　and　　Syangja－

Kheireni　areas，respectively．The　first　ex－

ten（is　northeast　and　subperpendicular　to　the

structural　trend　for　about50km　along　the

Pokhara－Tansen－Bhairawa　Highway，ranging

in　wi（1th　from　2　to　17　km．The　secon（1

stretches　southward　from　Kheireni，which　is

locate（i　about20km　east　of　Syangja，exten（i．

ing　Perpen（iicular　to　the　general　trend　for　ab－

out35km　with　a　width　of4to　ll　km．Both

of　the　areas　are　about40km　far　away　from

each　other　along　the　MBT．The　third　area　ex－

ten（is　for　about20　km　along　the　general

tren（i　between　the　first　an（i　secon（i　areas，

ranging9km　in　east　to　l9km　in　west　in
width（Fig．1）．The　three　ar6as　will　be　called

the　area　I，皿：and皿，respectively，for　conveni－

ence　in　further　description．

　　In1980／81period，two45－day－long　field

trips　were　carried’out　by　J。HIRAYAMA，T．

NAKAJIMA，S．B．SHREsTHA，and　T．P．ADHIKARI．

The　first　trip　an（i　two　additional　check－

surveys　were　devoted　to　the　area　I，whilst

the　second　one　to　the　area　H．The　area皿was

surveyed　by　J．HIRAYAMA，R．M．TuLADHAR，J．

M　TAMRAKAR　and　G．R．CHITRAKAR，spent　a

total　of265man一（1ays　in1981／82period．

　　All　traverse　routse　were　covere（i　by　route

maps　in　a　scale　of1：4，000to1；5，000by　a

pace　and　compass　metho（i．All　the　observa－

tions　on　lithology，sedimentary　structures，

attitu（1e　of　strata，contacts，an（10ther　signifi－

cant　features　were　continuously　recorde（10n

the　route　maps．Each　day　2－to3－km－10ng

routes　were　usually　traversed　by　each
geologist，but　the　covering　distances　were　ex－

pan（1ed　up　to5to6km　per　day　along　routes

with　less（listurbe（l　geology　or　monotonous

lithofacies．

　　As　described　later，there　are　so　many

faults　causing　the　repetition　a甲d　missing　of
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Fig．1　　1ndex　map　of　the　survey　areas．

thick　units　in　the　mapped　areas　that　a　single

or　a　few　traverses　across　the　general　trend

frequently　mislea（i　our　interpretation　on　the

stratigraphic　successions．Therefore，it　is　de－

sirable　to　trace　a　stratigraphic　sequehce

observed　along　a　survey　route　for　a（listance

of　at　least10to20km　along　the　strike　to

establish　the　exact　stratigraphy．However，

the　requirement　was　not　always　fulfille（1in

the　areas　I　and　H　because　of　time　constraint．

The　total　area　mapped　in　a　scale　of　l：50，000

is　approximately　l，100km2．

covery　of　new　localities　of　fossils　in　the　Tan－

sen　area．Besides，Mr．J．N．SHREsTHA　assisted

the　first　author　in　a　week－long　check－survey

in　the　Angha　Khola　area　an（l　the　micro－

paleontological　and　petrographic　studies．

　　The　Thin　Section　Laboratory　of　DMG

assisted　us　in　making　many　thin　sections　and

polished　slabs．The　Chemical　Section　carried

out　chemical　analysis　of　carbonate　rocks．The

Mineralogical　Section　assisted　in　the　separa－

tion　of　microfossils　by　a　heavy　liquid．Their

assistance　is　highly　appreciate（1．

Ac㎞ow且e岨geme虚 Sltra翻gra夏》翫y

　　We　would　like　to　express　our　apPreciation

to　Mr．M．N．RANA，Director　General　of　the

Department　of　Mines　and　Geology，HMG　of

Nepa1，an（i　J．M．TATER，Deputy　Director　of

DMG，for　the　full　un（ierstanding　and　manage－

rial　supPort．Mr．H．SAKAI，a　Japanese　post－

graduate　stu（lent　of　Kyushu　University，par－

ticipated　in　the　first　fie1（1trip　in　the　Tansen－

Syangja　area．We　are　very　grateful　for　his

laborious　field　work　and　valuable（iiscussion．

Messrs．J．N．SHREsTHA，K．M』AMATYA，P．P．

ADHIKARl，and　R．R．SHAKYA，geologists　of

DMG，took　part　in　a　three－week－long　field

trip　which　was　planned　for　training　and

check－survey　by　the　first　author．They　great－

1y　contributed　tp　acquisition　of　valuable　in－

fQrmation　for　geologic　interpretation　and　dis一

　　The　survey　areas　are　underlain　exclusive－

ly　by　a　thick　sequence　of　sedimentary　rocks，

which　is　divided　into　two　groups：Nawakot

and　Tansen　Groups．The　Nawakot　Group
occupies　the　main　part　of　the　mapped　areas

and　consists　of　pelitic，psammitic　an（i　car－

bonatic　metasediments．

　　The　group　is　sub（1ivided　into　eight　units　in

the　area　I　an（i　seven　units　in　the　area　H　as

shown　in　Table4．The　Kuncha　Formation，

the　lowermost　part　of　the　group，is　repre－

sented　by　gritty　phy11ites，which　are　overlain

bytheNaudandaSlatecharacterizedby
orthoquartzite．The　Naudan（la　Slate　is　fo1－

10wed　by　the　Uniyachaur　Slate　composed

largely　　of　dark　grey　　to　green　　slate　and

phyllitic　slate．The　overlying　Syangja　Forma一
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tion　is　characterized　by　pink　dolomites　and

arkosic　quartzites，followed　by　the　Darsing

Dolomite　composed　of　grey　dolomites．The

Darsing　Dolomite　is　covered　by　the　Galyang

Slate，which　is　represented　by　carbonaceous

slate　intercalate（i　with　black－colored　ca1－

careo奨s（lolomites　in　the　lower　part　and　the

overlying　bande（1slate．The　Galyang　Slate　is

overlain　by　the　Angha　Khola　Formation　in

the　Area　I　and　by　the　Bungdi　Khola　Forma－

tion　in　the　area　II．They　consist　largely　of

varicolored　slates，quartzites　and（iolomites．

The　Ramdighat　Formation，the　uppermost
unit　of　the　Nawakot　group，is（1istributed　in

the　area　I　and　consists　of　interbe（1（1ed　quart－

zite　ancl　grey　slate．Since　the　group　is　entire－

1y　devoi（l　of　any　fossils　except　for　stromato－

lites，it　has　been　correlated　with　Upper　Pre－

cambrian　to　Paleozoic　or　occasionally　as

young　as　Mesozoic’rocks　in　the　Indian　Hima－

1ayas　mainly　on　the　basis　of　the　lithologic

similarity　（GANssER，　1964；　HAGEN，　1969；

FRANK　and　FUcKs，1970；FucKs　and　FRANK，

19701HAsHIMoTo6渉αZ．，1973；STocKLIN　and

BHATTARAI，1977，1980；STocKLIN，1980）．The

Nawakot　Group　in　the　survey　areas　presum－

ably　comprises　the　main　part　of　the　Nawakot

Complex　define（i　by　STocKLIN　and　BHATTARAI

（1977，1980）except　for　the　uppermost　and

basal　parts　of　the　complex．

　　The　Tansen　Group　is　restricte（ily　distri－

buted　in　the　southern　part　of　the　area　I　an（1

H，and　consists　largely　of　pelitic　and　psammi－

tic　rocks，some　of　which　yie1（i　Paleogene　fos．

sils．The　group　is　divide（l　into　two　forma－

tions，which　are　given　（lifferent　names　in

each　area　because　of　different　lithofacies．

TheyF　are　（iesignated　the　Bhainskati　and

Dumre　Formations　in　the　area　I　and　the

Damargaon　and　Basini　Formations　in　the

area　n，respectively，in　ascending　order（Figs．

5and6）．
A．N我w我kot　Group

　　A．1　Kuncha　Formation（kn）
　　・The　formation　name　is　derived　from　Kun－

cha　village　in　the　Gorkha　District（outsi（ie　of

the　survey　area），and　was　define（1by　BoRDET

（1961〉as“S6rie　de　Kuncha”for　a　thick　and

monotonous　sequence　of　slightly　metamorph－

osed　flysch－like　se（iiments　in　the　Kali　Ganda－

ki　region。STocKLIN　and　BHATTARAI（1977）an（i

STocKLIN（1980）applied　the　same　formation

name　to　“a　rather　monotonous，flysch－like

alternation　of　phyllites，phyllitic　quartzites

and　phyllitic　gritstones　（gritty　phyllites）　re－

sembling　greywackes”in　Central　Nepal　in－

cluding　the　Kathmaudu　VaUey．From　a　refer－

ence　to　these　（iescriptions　an（1　an　excursion

to　the　Trisuli　area　where　the　Kuncha　Forma－

tion　is　widely　distribute（i，the　unit　described

here　is　deeme（l　to　have　a　lithologic　an（1stra－

tigraphic　similarity　enough　to　be　correlate（l

with　the　formation．Consequently，the　forma．

tion　name　is　tentatively　applied　to　the　pre－

sent　unit　for　convenience．

　　The　Kuncha　Formation　is　foun（i　only　in

the　northernmost　part　of　the　each　area（Figs．

2，3an（i4）．

　　In　the　area皿，the　formation　forms　a　broad

belt　extending　almost　in　a　E－W　direction

along　the　Saraudi　Khola．It　has　been　traced

only　for　a　distance　of　about9km　along　the

strike　due　to　time　constraint．Excellent　expo－

sures　of　the　formation　are　foun（1along　the・

Sarau（1i　Khola　and　its　distributaries，such　as

Tuni　an（1Pluri　Kholas．

　　The　present　formation　consists　largely　of　a

thick　sequence　of　monotonously　alternating

gritty　phyllites　and　phyllites，very　subor（ii－

nately　intercalated　with　phyllitic　quartzites

and　quartzose　conglomerates．In　general，the

gritty　phyllites　pre（iominate　over　the　phy1－

1ites　an（i　occasionally　vice　versa．

　　The　gritty　phy皿ites　are　usually　light

greyish　green　in　color，varying　through　grey

to　white－grey　in　weathere（i　conditions．They

are　ordinarily　mediu熱1－to　thick－bedded，fre－

quently　attaining　as　thick　as　150　cm　or

more，but　are　occasionally　thin－bedde（l　also．

The　most　conspicuous　feature　of　the　gritty

phyllites　is（ietrital　particles　stu（1ded　densely

or　sparsely　in　phyllitic　matrices．The　clastic

particles　consist（10minantly　of　quartz，fel（1－

spar　an（i　muscovite，and　less　frequently　tour一
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Upper　Member　of　Angha　Khola　Fm．

Im2
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＼qUI

reddish　brown　or　paIe　green　slates　with　doIomitic

quartzites（Ag21．grey　dobmites（lm2，Im3）with　dark　grey
slates・pinkishquartzites（qug》・，

reddish　brown　or　pa　Ie　green　slates　with　whlte　to　pink
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Lower　Carbonaceous　Slate　Member（Gb1）
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　　qt

black　to　dark　grey　carbonaceous　slates　with　grey　calcitic

dolomites（ls）and　quartzites（qt）

Darsing　Dolomite（Dr〉

grey　dobmites　with　stromatolites

Upper　Pink　Dolomite　Member（Sy3）
white、mi　Iky　white，pinkish　and　purpiish　doIomitic　quartzites
and　quartzitic　dolomites　with　dark　grey

dark　grey，purplish　and　pale　green　slates　with　t　hi　n

pinkish　dolomitic　quartzites

Lower　Quartzite　M塑
white　quartzites，grey　arkosic　quartzites　with　dark　grey，
silver　grey　and　paIe　green　slates．

UniyachaurSlate（Uc）
dark　grey　and　pale　green　slates
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white　quartzites　with　slates（Nd1）

greenish　grey　phyllite、gritty　phyllites，gritstones（Nd2）

Kuncha　Formation（Kn）

alternationofgrittyphyIlitesandphyIlites

with　phyllitic　quartzites　and　quartzose　conglomerates

Fig．5　Stratigraphy　of　the　Tansen－Syangja　area（area　I）．
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UC＝ごニ

greenish　grey　sandstones　with　purplish

and　dark　grey　slates

UpperPebblyMudstone　Member（Dg2）

一hm

pebbly　mudstones　with　quartzite　beds

（qt1－4）

Lower　BIack　Shale　Member（Dg1）
　　　　ノ
dark　grey　to　black　shales　with　hematite　beds

（hm）

Bungdi　Khola　Formation（Bk）

reddish　brown，greenish　grey　and　dark

grey　slates　with　pink，pale　green　and

purplish　doIomitic　quartzites，grey　dolomites
（li）

Upper　Banded　SiateMember（Gb2）
sIates　with　black　and　yeIlowish　grey　color－

bandings

Lower　Carbonaceous　SIate　Member（Gb1〉

》ls

black　to　dark　grey　carbonaceous　slates　with

dolomite　beds（ls》

Darsing　Dolomlte（Dr）
grey　dolomites　with　stromatolites

Upper　Pink　Dolomite　Member（Sy3）
varicoIored　quartzitic　dolomites　and　dobmitic
quartzites　with　dark　grey　slates．

Middle　Member　of　Syangja　Fm．（Sy2》

こ欝「乱糖t登it舵溜肢凱qUa「tZiteS。

white　quartzites　with　dark　grey，silver　grey　and

greenslatyphyllites，

Uniyachaur　Slate　（Uc）

silver　grey　and　green　phyllites　with　quartzite（qz）

Naudanda　Quartzite　（Nd）
white　quartzites　with　slates（Ndl〉

greenish　grey　phyllite，griUy　phyIlites，gritstones（Nd2）

Kuncha　Formatめ劃
alternation　of　gritty　phyllites　and　phyllites

with　phyllitic　quartzites　and　quartzose　conglomerates

Fig．6　Stratigraphy　of　the　Kheireni－Basini　area（area皿）．
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maline　an（i　other　minerals，Granular　parti－

cles，such　as　quartz　and　feldspar，are　sur－

roun（1ed　by　eye－shape（l　pressure　shadows　of

silky，　fine－graine（i　matrices．　The　（ietrital

grains　commonly　range　from　fine－to　medium－

sand　gra（le，occasionally　attaining　as　large　as

coarse　san（l　size．These　gritty　phyllites　are

inferred　to　have　originate（i　from　poorly－

sorte（i　sandy　mudstones．Though　the　gritty

phyllites　look　like　compact　an（l　hard　quartz－

ites　at　first　glance，they　are　much．more　fri－

able　than　ordinary　quartzites．Their　surfaces

are　usually　more　or　less　rounde（i，whereas

the　interbed（ie（l　phyllites　are　sharp－edged．

　　The夢恥y丑且孟es　interbedde（l　with　the　gritty

phyllites　are　commonly（1ark－grey　to　grey　in

color，1ess　frequently　showing　a　light　green

to　olive－green　color．They　are　extremely　fine－

grained，varying　from　clay　size　to　subor（ii－

n換tely　silt　size。They　frequently　exhibit　pap－

ery　laminations，an（i　the　splitting　surfaces

show　a　silky　lustre．

　　Besi（les　the　major　constituents　mentioned

above，the　Kuncha　Formation　contains　sub－

ordinate　intercalations　of　phyllitic　quartzites

and　quartzose　conglomerates，

　　The真）hy且葺it亘e〔亙u＆眈z量tes　are　locally　found

along　the　Saraudi　Khola．They　vary　from

green－grey　to　greyish　white　in，color，and　are

more　or　less　argillaceous。They　widely　range

from　thin－to　thick－bedded，often（iisplaying

green－colored　parallel　laminations．　More
argillaceous　varieties　are　quite　（1ark－colore（1。

Clean　orthoquartzite　resembling　that　of　the

Nau（1anda　Formation　is　exceptionally　ex－

posed　along　the　Saraudi　Khola　near　the　con－

fluence　with　the　Tuni　Khola．It　is　usually

medium－to　thick－bedde（i，varying　between

fine　and　coarse　san（i　gra（les．It　is　occasional－

ly　cross－be（i（ie（i．

　　Another　accessory　constituent　of　the　Kun－

cha　Fomation　is卿鍵tzose　c磯glomerate，
which　is　restrictedly　found　near　Sigrebas　vi1－

1age　on　the　Sarau（ii　Khola．Round　pebbles，

which甲sometimes　exceed6cm　in　diameter，

are　cemented　by　quartzitic　matrices．1蕪di－

vi（1ual　beds　of　the　conglomerate　barely　ex一

ceed30cm．Though　the　Kuncha　Formation
has　been　affected　by　intense　microfolding，the

strata　generally　trend　west－northwest　and

dip45to70S．The　phyllitic　rocks　of　the
present　formation　have　been　extensively　sub－

ject　to　a　low－grade　metamorphism　up　to　chlo－

rite　facies．

　　The　present　formation　is　conformably

overlain．by　the　Nau（ian（ia　Quartzite　in　the

area皿．The　very　contact　between　them　can

be　observed　along　the　Tuni　Khola　an（1in　a

small　stream　southeast　of　Ahale　village．

Since　the　complete　succession　of　the　forma－

tion　is　not　exposed　in　the　mapped　areas，the

total　thickness　is　unknown．The　thickness　of

the　formation　expose（i　in　the　areas　excee（ls　at

least800m．

　　In　the　top　part　of　a　E－W　trending　ridge　in

the　northwestem　corner　of　the　area　I，phylli－

tic　rocks　resembling　those　in　the　Kuncha

Formation　are　（1istributed．　They　consist

largely　of　greenish　grey　gritty　phyllites　an（i

phyllitic　quartzites，concor（lantly　overlying　a

correlative　of　the　Naudan（la　Quartzite　prob－

ably　with　a　thrust　contact．

A．2　Naudanda　Qua此z量te（N劔）

　　This　unit　was　named　after　the　village　of

Naudan（ia　about4km　northwest　of　Syangja

（HIRAYAMA6渉α！．，1981，1982）．It　is　typically

expose（i　along　the　bus　road　near　Naudanda．

The　formation　is（1istributed　in　three　sepa－

rate　areas：　1）　in　the　northern　part　of　the

mapped　areas，　2）in　the　axial　part　of　the

Kheireni　syncline　in　the　area　皿，　and　3）

around　a　mountain　ridge　in　the　northwestem

corner　of　the　area　I．In　the　first　area，the

formation　is　continuously　traced　from
Nau（ianda　village　in　the　northern　part　of　the

area　I，throughout　the　northern　part　of　the

area皿，to　the　northernmost　part　of　the　area

n　for　a　distance　of　approximately30km．In

the　second　an（i　thir（i　areas，it　forms　a　nar－

row，horseshoe－shaped　belt．Besi（1es　near　the

type　locality，　excellent　exposures　of　the

formation　are　found　in　the　upper　reaches　of

the　Bhat　Khola　an（i　its　distributaries，and

along　the　Tuni　Khola　in　the　area皿．This
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formation　is　considered　to　be　correlative　to

the　Fagfog　Quartzite　define（l　by　STocKLIN　and

BHATTARAI（1977）from　the　lithological　an（1

stratigraphic　similarity．

　　The　Naudanda　Quartzite　consists　largely

of　orthoquartzite，associate（1with　extremely

subordinate　intercalations　of　slaty　phyllites．

　　The　orthoqua眈zite　is　usually　medium－to

thick－bedded，often　attaining　up　to200cm

thick　or　more．The　color　is　usually　white　an（1

1ess　commonlyF　light　green－grey　in　fresh

parts。The　weathered　parts　show　pink　to

pinkish　brown．This　quartzite　is　very　hard

and　compact，forming　sharp－edge（i　exposures．

　　The　orthoquartzite　is　composed　mainly　of

well－sorted　quartz　grains，associated　with　a

minor　amount　of　muscovite．The　（1etrital

q・uartz　grains　or（iinarily　contact　each　other

due　to　the　scarcity　of　cementing　matters．

Most　of　the　X－ray　charts　are　represented

mainly　by　the　peaks　of　quartz，showing　some

minor　peaks　for　muscovite　in　the　low　angle

area（Fig．14）．The　silica　contents　usually　ex－

cee（190％，attaining　up　to　more　than97％or

more（Table1）．

　　Alotofsma11－scaleripplemarksare
observe（i　on　the　bedding　Planes　of　the　quart－

zite　near　the　type　locality．The　ripples　show

more　or　less　straight　to　slightly　undulatory

an（l　parallel　crests（Fig．7）．They　show　well一

（ievelope（l　slipfaces，which　dominantly　face

southwest　but　occasionally　southeast　or

northeast．They　range　from　O．1to2．l　cm　in

height．The　ripple　in（iex（L／H）varies　from

4．3to40，mostly　between8and　l2．Asym－
metrical　index　ranges　from　l。5to3。

　　Although　these　in（iices　imply　the　coexist－

ence　of　asymmetrical　wave　ripples　and　smal1－

current　ripples　（REINEcK　an（i　SINGH，　1980；

35－38p，），the　following　features　suggest　the

pre（lominance　of　the　former　over　the　latter：

1）unlike　small－current　ripples，the　straight

crests　are　regularly　arranged　an（i　show　fre－

quent　bifurcation　in　the　shape　of　tuning　fork；

2）symmetrical　ripples　are　also　found　some－

times；3）on　a　bedding　plane，slipfaces　of　suc－

cessive　ripPles　of　a　ripPle　train　occasionally

change　in　direction．

　　In　genera1，the　orthquartzite　in　the　present

formation　rarely　shows　laminations．Most　of

the　laminae，which　are　occasionally　observed，

are　parallel．No　cross－1amination　has　been

found　even　in　the　well－ripple（i　quartzites．In

the　mapped　areas　except　for　the　type　locality，

much　less　ripple　marks　have　been　encoun－

tered　in　the　bed　rocks，though　many　screes

contain　well－developed　ripPles．

　　The　s且説y幽恥y且蹴es，which　are　occasionaly

intercalated　in　the　present　formation，are

dark　green－grey　to　dark　grey　in　color，show－

ing　a　silky　lustre．They　vary　in　thickness

from　a　few　cm　to5cm　or　more．Near　the
type　locality　in　the　area　I，the　present　forma－

tion　is　boun（ie（1with　the　overlying　Un－

iyachour　Slate　by　a　highly－inclined　fault。In

the　northern　part　of　the　area皿，however，it

is　conformably　overlain　by　the　Uniyachour

Slate，an（l　the　very　contact　can　be　observed

in’the　upper　reaches　of　the　Bhat　Khola．The

total　thickness　of　the　formation　is　estimate（1

at500to600m．
　　The　Naudanda　Quartzite　in　the　eastern

part　of　the　Kheireni　syncline　thrusts　over　the

Uniyachour　Slate，forming　the　base　of　the　up－

permost　napPe　sheet．

　　In　the　northwestem　comer　of　the　area　I，

the　Naudan（la　Quartzite　has　thrust　over（lark

grey　slates　and　greenish　grey　phyllites　of　the

Lower　Galyang　Slate（Gb．〉It　is　separated

into　two　horizons　of　white　quartzite　by　a

band　of　greenish　grey　sandy　slate　of　about

50mthick．Unlikethequartzitenear
Naudan（ia　village，the　quartzite　in　this　area

is　dominantly　thin－to　me（1ium－be（1ded，occa－

sionally　intercalated　with　thin　slate　beds．

The（ievelopment　of　ripple　marks　is　less　con－

spicuous　than　near　Naudanda．The　50－m－

thick　band　of　san（ly　slate　in　the　white　quart－

zite　might　be　a　thrust　sheet　of　the　Kuncha

Formation，though　the　contacts　with　the　a（ija－

cent　quartzites　have　not　been　confirmed．

A．3　U盛y我曲o麗S且寵e（Ue）
　　The　unit　is　named　after　Uniyac玩our　village

southwest　of　Syangja（HIRAYAMA8‘α3．，1981），
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Table　l　Chemical　compositions　of　quartzitic　rocks

Sample　No． Location Formation
Loss　of

ignition

Sio2

％

Fe203

　％

A1203

　％

CaO
％

MgO
　％

Rock　names

JT81－121315 Guni　kh．

Nau（1an（la

Quartzite

0．42 91．66 0．64 2．20 4．40 1．20 white　orthoquartzite

JT81－121506
north　of

Bhat　Kh．
0．53 97．11 0．91 O．91 trace 2．02 white　orthoquartzite

GR81－121313
NW　of

Putalikhet
1．14 94．22 0．21 0．79 2．20 2．OO white　orthoquartzite

GR81－121304 Jhagdo　Kh．
Uniyachaur

　　State
5．25 74．60 6．07 6．49 3．30 5．25

dark　green　grey

dolomitic　quartzite

H81－122504
east　of

Bhakalkot

Lower

Quartzite

Member（Sy1）

　　of

Syangja

Formation

2．30 90．08 0．64 4．04 2．20 3．60 arkosic　quartzite

H81－122505 〃　　　〃 1．00 89．42 0．85 4．23 4．40 1．20
arkosic　quartzite　with

pink　particles

H81－122507 〃　　　〃 4．11 85．70 0．78 3．21 1．68 4．83 arkoSic　quartzite

JT81－121503
north　of

Bhat　Kh．
0．70 83．58 1．49 7．55 3．30 2．20 〃　　　　　　〃

JT81－122512
SW　of

Tuni　Kh。
0．76 85．25 1．47 9．17 O．56 0．60 〃　　　　　　〃

Fig．7 Wave－generated　asymmetrical　ripple－marks　with　biぞし箋rcated　crests　in　the　Naudanda　Quartzite。Taken　near

Nau（landa．

and　is　typically　exposed　along　the　b“s　road

between　Belbas　an（i　Uniyachour　villages．It

is　largely（iistributed　in　the　axial　part（鍾t舞ε

Syangja（iome　and　around　Chiuri　vi撫欝隻n

the　area　I．Further，the　formation　repe3t鱒ly

appears　throughout　the　N－S　traverse搬t萱紀

area皿becauseoffolding，thrusting，an（1
block　faulting。In　the　area　n，the　formation　is

developed　on　the　both　wings　of　the　Kheireni

syncline　and　on　the　northwestem　wing　of　the

Pirung　sync蕪勲or貢鞭m。

　　The　complete　succession　of　the　present

formation　ca艶be　s鯛n　on　the　northem　wing

of　the　Kheireni　sy難cline　aione　in　the　area皿：，

where　it　is　in　conformable　contact　with　the

underlying　an（i　the　overlying　formations，The
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“
p araautochthonous”　sequence　is　well　ex－

pose（l　in　the　upper　reaches　of　the　Tuni

Khola．

　　The　complete　sequence　is　sub（1ivi（led　into

three　subunits．The　lower　subunit　consists

largely　of　interbed（鼻e（i　slate　to　phyllitic　slate

and　quartzitic　sandstone．The　alternating

rocks　are　usually　thin－to　medium－be（1（1ed．

The　slate　ordinarily　pre（iominates　over　the

sandstone　with　occasional　exceptions．

　　The　slate　is　usually　dark　grey　to　black　in

color，　but　green－colored　varieties　are　also

foun（1commonly．The　slate　is　mostly　more　or

less　phyllitic　and　exhibits　a　silky　lustre．The

dark　color　of　the　fresh　parts　changes　into

light　grey　or　light　yellowish　grey　when

weathered．Most　of　the　slates　show　shaly

laminations，which　show　up　as　fine　bands　of

dark　an（i　light　colors　in　weathere（1parts．The

slate　usually　split　into　thin　slabs　along　cleav－

ages　that　are　extensively　developed　nearly

parallel　to　the　laminatiOns．Tlle　d魏rk　grey

slate　frequently　exhibits　a　ch謙’”acteristic　col－

or－ban（iing　reminisce鍵　of　“Tiger　Ban（is”

slate，which　is　a　main　constituent　of　the　Up－

per　Galyang　Slate（Gb2〉and　is　wid融ly（1istri－

buted　in　the　areas　I　and　H。As　compared沁

the“Tiger　Bands”slate，the量漁叢1業（iing　in　the

present　unit　is　rather　thinner　and　characte－

rize（l　by　a　rhythmic　alternation　of　black　to

dark　grey　ban（ls　and　light　grey　to　white

bands（Figs．8an（19）．Each　ban（i　is　usually　a

few　mm　thick，rarely　exceeding　l　cm　thick．

We　nicknamed　the　banded　slate“Micro－tiger

Bands”．

　　The　quartzitic　sandstone　alternating

with　the　above－mentione（i　slate　is　usually

（lark　grey　to　（iark　green－grey　in　color，less

frequently　white．It　is　ordinarily　very　fine－to

fine－graine（1and　poorly　laminate（1．Medium－

bedde（1strata　exceeding10cm　thick　occa－

sionally　exhibit　planar－type　cross－bedding．

The　san（lstone　consists　largely　of　quartz，

containing　a　small　amount　of　dolomite，

muscovite，fe1（ispar　and　chlorite。The　silica

content　is　lower　than　that　of　orthoquartzites

in　the　Nau（ianda　Quartzite　and　arkosic　quart－

zites　in　the　Lower　Syangja　Formation，not　ex－

ceeding80％（Table1）．The　thickness　of　the

lower　subu臆lt　is　estimate（i　at　about　l20m．

　　The　m翻戯むs曲unit（qz）of　the　Un－

iyachour　Slate　consists　largely・of　white

orthoquartzite　resembling　that　in　the
Naudanda　Quartzite，intercalated　with（iark
grey　to　biack　phyllitic　slate．The’orthoquart－

zite　is　ordl隙rily　thick－1）edde（1，varying　from

’Fig．

　　　　羅

蟻．醗

灘
8　“Micro－tiger　Bands”Slate　in　the　Uniyachaur　Slate．They　are　usually　observed　on　cleavages　subparall　to

　　laminations．Taken　about500m　northeast　of　Bhakalkot．
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Fig．9　Close－up　of　the“Micro－tiger　Bands”slate．Scale　in　cm．Taken　about500m　northeast　of　Bhakalkot．

100to200cm　thick。The　quartzite　is　trace．

able　as　mappable　unit　for　about20km　from

the　Tuni　Khola　in　east　to　north　of　Putlikhet

in　west．The　total　thickness　of　the　unit　is

approximately50m．
　　The　u聖聖er　su蝕組nit　of　the　Uniyachour

Slate　is　composed　exclusively　of　slates　an（l

phylliticslates，veryscarcelyintercalated
with　sandstones．The　color　of　the　slaty　rocks

is　usually　black　to　dark　grey　and　dark　green－

grey．They　are　also　we11－laminated，frequent－

ly　（lisplaying　thin　banding　characteristic　of

the“Micro－tiger　Bands”slate（Figs．8and9）．

The　slates　are　or（iinarily　platy，split　into　l

to　2　cm－thick　slabs．In　general，the　slaty

rocks　of　the　upper　subunit　are　very　similar

to　the　slates　in　the　lower　subunit．The　upper

subunit　is　approximately　170　to　180　m

thick．Consequently，the　total　thickness　of　the

Uniyachour　Slate　on　the　northem　wing　of　the

Kheireni　syncline　is　estimated　at　approx．

，imately330to340m．

　　AsucCessionsimilartothe“paraauto－
chthonous”　sequence　on　the　wing　of　the

Kheireni　syncline　can　be　seen　in　the　upper－

most　nappe　in　the　syncline　as　welL　In　other

napPe　sheets　occur　some　orthoquartzite
bands　resembling　the　middle　subunit　in　the

formation．Though　some　of　the　quartzite

ban（ls　have　been　trace（1as　mappable　units，

the　others　are　too　（liscontinuous　to　trace

laterally。This　is　probably　due　to　tectonic

（listurbances　For　instance，the　mid（11e　nappe

in　the　Kheireni　syncline　contains　many　ortho－

quartzite　bands　near　Bhusunpur　village，

which　range　in　thickness　between15and30

m．But　none　of　them　could　be　traced　over　l

km　because　of　abrupt　disappearance．These

laterally　discontinuous　quartzite　bands　have

been　inclu（1e（i　in　the　slate　subunits　on　the

geologic　map．

　　Ingenera1，peliticrocksinthenapPe
sheets　have　been　more　highly　sheared　than

the　equivalents　in　the　“paraautochthonous”

sequences，　composed　largely　of　phyllitic

slates　an（l　phyllites、They　are　dark　grey　to

silver　grey　an（1dark　to　light　green　in　color，

exhibiting　a　silky　lustre。The　grey－colored

varieties　contain　a　large　amount　of　sericite

and　biotite，whilst　the　green．colored　ones　are

rich　in　chlorite．They　have　been　intensely

crumpled　into　microfolds　at　many　places，cut

by　numerous　quartz　veins　（Fig．10）．The

quartz　veins　are　frequently　emplaced　along

the　bed（1ing　planes　of　the　slaty　rocks，widely

ranging　in　thickness　from　a　few　mm　to5m

or　more。They　are　occasionally　associated

with　malachite　stain　and　abundantly　occur
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Fig．10

、麗

Highly　sheared　and　cmmple（i，silver　grey　to　dark　grey　phylhtes　with　quartz　veins（Uniyachaur　Slate）。Taken

2km　west　of　Gairethok．

east　of　Kaule　village　in　the　area皿，forming　a

rugge（i　ridge．

　　The　Uniyachour　Slate　is　consi（lered　to　cor－

respond　with　the　Danagaon　Phylhtes　defined

by　STocKLIN　an（1BHATTARAI（1977〉in　Central

NepaL
A・4，Sy我脆g知F鑓m就董on（Sy）

　　The　formation　name　was　first　introduced

by　HIRAYAMAε孟α∫．（1981）after　the　town　of

Syangja，where　the（iistrict　headquarters　of

the　Syangja　District　is　locate（1．The　formation

is　typically　expose（l　in　road　cuttings　an（i　riv－

er　cliffs　aroun（l　the　town．Despite　of　the

smaller　thickess，it　is　wi（iely　traceable　in　the

mappe（i　areas　because　of　the　lateral　persist－

ence　　and　　the　　characteristic　　linthofacies，

which　make　the　present　formation　one　of　the

most　important　markers　in　the　Nawakot

Group．It　is　repeatedly　encountered　in　the

present　area（lue　to　folcling　an（l　faulting．It　is

develope（1in　the　northern　half　and　the　south－

ernmost　part　of　the　area　I．The　formation　re－

peatedly　appears　throughout　the　area　皿，

whereas　it　is　restricted　to　the　northem　limb

and　axial　part　of　the　Kheireni　syncline　an（1

the　northwestem　wing　of　the　Pirung　syncli。

norium　in　the　area　H．The　present　formation

is　subdivi（1ed　into　three　members　lithostra一

tigraphically．

　　The　Lower　Qu捷耽z童te　Member（Sy1）is

most　restricted　in　distribution　among　the

three　membres，but　it　repeatedly　occurs　in

various　parts　of　the　mapped　areas　in　close

association　with　the　two　other　members．The

unit　is　well　exposed　along　the　bus　road　south

of　Syangja，in　the　upper　reaches　of　the　Bhat

Khola　east　of　Syangja，and　along　the　main

stream　of　the　Dumbribisi　Khola　in　the　north－

western　margin　of　the　area　H．

　　The　present　member　is　composed　largely

of　arkosic　quartzite，intercalated　with　sub－

ordinate　amounts　of　slates．The　鑓kosic

鋼説zite　is　usually　medium－to　thick－
bedde（1，an（1is　very　fine－to　fine－grained（Fig．

11）．The　color　of　the　quartzite　is　commonly

dark　grey　to　grey　and　white，frequently

showing　a　pinkish　or　greenish　tint．The　arko－

sic　quartzite　is　largely　composed　of　quartz

and　subordinate　amounts　of　feldspar，associ－

ate（i　with　a　minor　amount　of　muscovite（Fig．

14）．The　quartz　grains　are　commonly　sub－

round　to　subangular，whilst　the　fel（ispar

grains　are　mostly　subangular　in　shape．Pink．

colored　feldspar　gives　the　quartzite　a　pinkish

tint．The　arkosic　quartzite　is　intermediate　in

silica　content　between　the　orthoquartzite　in
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Fig．11　Medium．to　thick－be（1（1ed，greenish　white　arkosic

　　　　　　　quartzites　in　the　Lower　Syangja　Formation（Sy1）．

　　　　　　　Taken　in　the　Bhat　Khola．

the　Nau（ianda　Quartzite　an（1the（1ark－colored

quartzite　in　the　lower　subunit　of　the　Un－

iyachour　Slate，ranging　from　83　to　90％

（Table　1）．The　quartzite　is　generally　we11－

sorted，occasionally　showing　graded　and　sup－

pose（11y　asymmetrical　wave　ripPles　with

bifurcation　of　the　crests．The　slipfaces　of　the

ripple　marks　in　the　northern　part　of　the　area

皿dip　southeast．In　genera1，the　laminations

are　rarely　found　in　the　quartzite．The　slate

intercalated　in　the　present　member　usually

varies　in　thickness　between5and30cm　but

locally　pred．ominates　over　the　quartzite　to

from　some　slate・dominant　subunits　ranging

from　a　few　to10m　thick．

　　The　s且就e　is　usually　of　more　or　less　phylli－

tic　nature，frequently　showing　shaly　lamina－

tions．The　slate　is　almost　identical　with　the

phy亙砒ic　slate　in　the　Uniyachour　Slate．

　　The　contact　between　the　present　member

and　the　ulnderlying　Uniyachour　Slate，which

is　observe（1in　a　river　cliff　of　the　Tuni　Khola

伽e　so嚥勤of　Mu1論ari　vlllage　in　the　area皿，

is£⇔雛撫r撚難b夏e執量t慧舞訊r夏）．The　present　mem－

ber　is　c（）㎡ormably　Ov轍溢n　by　the　Mid（11e

Member（Sぎ2〉and　the碧o繍acts　between　them

鷺謙1b駐o蚤）s纏・ve（l　i慧the級PPer　reaches　of　the

l強飢K盤（）捻．丁臨e　thi磁ness　of　the　member

va置艶s農吻（勲60to100m．The　present　mem－

ber　is　鷺on瀬dered　to　be　correlative　to　the

P観聡besi　Quar捻ite　Me凱ber　in　the　Nourpul

FOr難慕tion　in　Centr翫1　Nepal　（STocKLIN　and

猛縫A餐’催’ARAI，1977〉．

　　丁熱総熊璽量《輩膿璽総Me膿灘鍛鐙（懇y2）of　the　Syangj　a

F鍵難就lon　h総慕wider　d誌tribution　than　the

蕊．むw磁陣Q賎ar捻蚤te　Memb総r，exten（1ing　as　far

淑｝慧t舞　窺s　C舞嚢糞唖　area　to　the　south　of　the

Sy孔ngja　dome　in　the　area　I．It　occurs＆t　many

places　throughout　the　area皿，whilst　it　is　dis－

tribute（1in　the　Kheireni　syncline　an（i　on　the

northwestern　wing　of　the　Pirung　synclinor－

ium　in　the　area　H．The　present　unit　is　well

expose（i　in　the　river　cliffs　just　north　of

Syangja　an（1　in　roa（l　cuttings　an（1　quarries

south　of　the　town．

　　The　present　member　consists　largely　of

alternating（lark　grey　slates　and　pink　dolomi－

tic　rocks，the　former　pre（iominating　over　the

latter（Fig．12）．The　s亘瓠es，when　fresh，are

dark　green－grey　in　color，changing　into　light

grey　sometimes　with　a　greenish　or　purplish

tint　in　weathere（i　conditions．The　weathered

parts　of　the　slates　frequently　show　a　number

of　stain－colored　laminae，which　are　compose（i

mainly　of　quartz　grains　coated　by　limonitic

films　an（1are　probably　a　leacl儀ing　product　of

carbonatic　laminae。In（livi（lual　strata　of　the

slates　o璽噌（1inarily　range　in　thickness　from　a

few　mm　to　30　cm，rarely　excee（iing　l　m

thick．

　　　The　do亙omitic　ro¢ks　interbedded　with　the

above－mentioned　slates　are　mostly　san（1y，

widely　ranging　from　quartzitic（lolomites　to

（iolomitic　quartzites．They　react　with　a（iilute

HCl　solution　only　after　hammering　or
scratching．They　usually　var夕　in　thickness

between　l　and5cm，rarely　exceeding10cm
thick．The　color　is　ordinarily　pink　to　pinkish

white　in　fresh　parts，but　the　decompose（1
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Fig。12 Thin－bedde（1alternation　of　dark　grey　slate　and　pink（iolomites　in雛隆e　M轍（漉Syangl＆罫めrmation（Sy2）．Taken

in　a　quarry　south　of　Syangja．

parts　have　change（l　to　dark　brown　to　yellow－

ish　brown　quartzites．The　remnant　quartzites

are　very　porous　an（i　consist　largely　of　fine－

to　medium－graine（i　sands，　which　　are

cemented　with　limonitic　materials．These

characteristic　features　provi（ie　an　excellent

criterion　for　i（ientifying　the　present　member

with　the　limonitic　laminae　in　the　slates。Main

constituents　of　the　carbonate　rocks　are（iolo－

mite　and　quartz，　associate（i　with　less

amounts　of　feldspar　and　muscovite．Quartz

grains　in　the　dolomitic　rocks　are　commonly

subangular．The　arenaceous　dolomites　mostly

display　well－develope（i　gra（1ation，which　pro－

vides　an　excellent　criterion　for　the　（ieter－

mination　of　top／bottom　of　the　strata。They

sometimes　contain　small　slate　clasts．　In

genera1，they　are　poorly　laminated，occa－

sionally　exhibiting　cross－laminations．

　　The　total　thickness　of　the　present　member

is　estimate（i　at70to　lOO　m．The　Mi（1dle

Member　grades　upwar（i　into　the　Upper　Pink

Dolomite　Member　by　increasing　intercala－

tions　of　carbonate　rocks．

　　The　U腿剛r　Pink　Dolom量e　M戴mber
（Sy3）is　one　of　the　most　widespread　and　col－

orful　units　in　the　survey　areas，forming　an

excellent　marker　horizon　with　the　underlying

Middle　Member．It　is　typically　exposed　in　the

vicinity　of　Syangja．In　the＆rea　I，it　is　widely

distribute（1not　only　in　the　northern　half　but

in　the　vicinity　of　the　MBT　in　the　south－

ernmost　part．It　forms　part　of　a　nappe　in　the

axial　part　of　the　Tansen　syncline　while　it　is

elongated　in　a　narrow　E－W　trending　belt’

along　the　southern　limb　of　the　syncline．In

the　areas　H　and皿，the　present　member　repe－

atedly　appears　in　close　association　with　the

two　other　members　due　to　folds　and　faults．

　　The　present　member　is　characterized　by

thin－to　thick－bed（ied　varicolored　（1010mites

intercalated　with　extremely　subor（iinate

amounts　of　slaty　rocks（Fig．13）．The　extreme

predominance　of　the　dolomites　over　the　slaty

rocks　is　one　of　the　criteria　to（iiscriminate

the　present　member　from　the　Middle　Member．

Regular　alternation　of　colorful　dolomites　and

slates　gives　rise　to　a　characteristic　color－

banding　in　the　present　member．

　　The岨⑪且omite8show　a　variety　of　colors，

such　as　pink，　purplish　pink，　orange，　pale

green，white　and　milky　white．They　are　most－

ly　impure　and　the　impurity　contents　widely

range　from5to80％（Tables2and3）．The
（iolomitic　rocks　frequently　show　　wel1－

develope（1gradation，with軸hich　the　carbon一
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Fig．13 An　outcrop　of　the　Upper　Syangia　Formation（Sy3）composed　of　pink　dolomites　and　white　dolomite　with　sub－

ordinate　intercalations　of　slates．Taken　east　of　Niyarabari　in　the　upper　reaches　of　the　Bhat　Khola．

ate　content　varies　upward　systematically．

F6r　instance，the　samples　RT81－120903（A），

（B〉and（C）were　collected　from　an　about20－

cm－thick　be（l　of　pink　dolomite，which　grades

upwar（l　from　quartzose　calcirudite　containing

round　pebbles　of　pink　dolomite（A）through

quartzose　calcarenite（B）to　argillaceous　ca1－

ciludite（C〉．The　carbonate　contents　decrease

upwar（i　from71％to57％，whereas　the　silica

contents　increase　from19％to34％（Table
2）．On　the　contrary，the　samples　RT81－

121306（A〉and（B），which　were　taken　from

a5－cm－thick　be（i，decrease　in　silica　content

from71％in　dolomitic　quartzite　at　the　base

（B）to3．6％in　pink　calcilutite　at　the　top（A）

（Table2〉。

　　The　arenaceous　dolomites　frequently　show

sedimentary、structures　reminiscent　of　the

Bouma　sequence．Detrital　minerals，such　as

quartz　and　feldspar，in　the　dolomitic　rocks

are　mostly　fine－grained　an（i　less　frequently

medium－to　coarse－grained．They　are　usually

rounded　an（l　well－sorted．Further，the　are－

naceous　dolomites　frequently　contain　a　lot　of

rounded　pebbles　of　pink（iolomites　an（l　dark

grey　slates．The　pebbles　are　commonly　more

less　flattene（l　an（l　vary　from　a　few　mm　to5

cm　long．

　　These（iolomitic　rocks，especially　coarser

varieties，have　been　subjected　to　leaching　of

the　carbonate　components，giving　rise　to　very

porous　an（11imonitic－colored　quartzites．On

the　other　hand，　the　finer－grained　varieties

have　frequently　survived　the　decomposition

（iue　to　less　permeability，preserving　the　origi－

nal　colors。The　conspicuous　weathering　fea－

tures　characterize　the　present　member　with　a

variety　of　colors　in　fresh　parts．Such　intense－

Iy　weathered　parts　exhibit　much　clearer

sedimentary　structures　and　gra（1ation　than

the　fresh　parts。Asymmetrical　ripples　with

straight　crests，which　are　occasionally　found

on　the　carbonate　be（is，have　the　slipfaces（1ip－

ping　southeast．As　a　whole，the　carbonate

rocks　in　the　present　unit　are　thin－be（ided　in

the　lower　part，rarely　exceeding5cm　thick，

while　they　thicken　upward　in　the　unit，

attainigasthickaslmormore．
　　The　carbonate　rocks　in　the　present　mem－

ber　are　compose（11argely　of　dolomite　and

quartz　with　subordinate　amounts　of　feldspar

and　muscovite（Fig．14）．The　contents　of　the

respective　minerals　widely　change　from　bed

to　bed　as　well　as　from　bottom　to　top　within　a

bed．X－ray　diffractograms　for　some　pink

dolomites　show　small　peaks　of　hematite　as
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Table2　Chemical　compositions　of　carbonate　rocks　in　the　area皿

Sample　No． Location
Formation

　　name

Loss　of
ignit至or
　　％

Sio2

％

Fe203

　％

Al203

　％

CaO
％

MgO
　％

Dolomite

　　％

Calcite

　　％
Rock　name

RT81－120903（A）

Araudi　Kh。
Upper　Pink

Dolomite

Member

　　　（Sy3）

36．55 18．88 1．08 5．38 22．99 14．51 66．75 4．73
calciru（iitic　arenaceous

pink　dol鯛ite

RT81－120903（B） 33．43 26．39 1．87 4．63 21．87 12．50 57．50 7．78
CalCare磁tiC　arenaCeOUS

pink　dolomite

RT81－120903（C） 28．29 33．62 1．01 5．61 19．06 10．88 50．05 6．80
CalCll麗鷺iC　argillaCeOUS

pink　dolomite

RT81－121306（A）

Bhat　Kh．

45．38 3．61 0．21 2．09 28．88 20．56 94．58 0．21 pink　d・1・mitic　c磯ilutite

RT81－121306（B） 10．98 71．03 1．00 3．30 6．45 4．43 20．38 0．43 white　dolomitic　quartzite

RT81－121001（A）

Araudi　Kh．
Darsing

Dolomite

29．67 20．54 0．64 1．24 21．03 24．39 62．08 0
grey　arenaCeOuS　dOlOmite

（para豊1駐1・laminated）

RT81－121001（B） 41．08 12．53 0．79 2．96 25．52 17．94 82．52 0．65
grey　argillaCeOUS　dOlOmite

（鵬盆ssive）

RT81－121004 5．63 85．78 Trace 0．36 5．33 2．01 9．25 2．73
grey　d幽譲iC　qUartzite

（par醸ε興急mi鍛ated）

RT81－121004 40．11 14．49 0．29 0．95 26．08 17．74 81．．60 2．15
grey　argillaceous　dGlomite

（massive）

RT81－121003 36．96 20．72 0．64 1．20 21．87 17．34 71．86 O StrOmatOlitiC（iOlOmite

RT81－121101
south　of

Araud三Kh．
41．99 11．08 0．78 1．01 26．64 18．64 85．74 0．96

騰三crOCrySta1簸簸e　argillaCeOUS

white　dolom箆e

RT81－121005 Arau（ii　Kh．

Galyang

Slate

43．03 6．10 0．78 1．32 26．64 18．95 87．17 0．13
薦重CrOcryStalline　argillaCeOuS

da癒辮y劇omite

RT81－121206
south　of

Arau（li　Kh．
31．55 26．72 1．14 5．64 21．31 11．89 54．69 8．30

miCrOαySta註ine　argiHaCe（）難S

black　calcitic　dolomite

H81－121101 Bhat　Kh． 38．59 8．68 0．50 1．10 46．26 5．64 25．94 59．40
miCrOcryStalline　argillaCeOuS

black　dolomitic　limestone

＊The　contents　of　dolomite　and　calcite　were　calculate〔l　on　the　assumption　that　all　of　the　MgO　and　parts　of　CaO　an（1CO2（loss　of　ignition）are　consumed

first　to　form　dolomite　mineral　and　then　the　calcite　is　fbrme（fwith　the　remaining　CaO　an（l　CO2。
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Table3　Chemical　compositions　of　carbonate　rocks　in　the　area　I

Sample

　No．
Location

Formation

　　name

Loss　of
lgnition
　　％

Insolubles

　　　％

CaO
％

MgO
％

Dolomite

　　　％

Calcite

　　％
Rock　name

H80－121003

Angha　Khola Angha　Khola　Fm．

36．64 24．82 23．83 16．13 74．20 2．23
argillaceous　dolomite　whih

COnVOIUte　laminae．

H81－062601 29．31 35．30 18．79 13．31 60．83 9．51
001itic　OrenaCeOUS

（iolomite．

H80－122101 Walling Lower　Carbonaceous

Slate　Member（Gb1）

of　Galyong　Slates

22．04 53．46 14．86 8．67 39．62 5．01 black　dolomitic　shale。

H80－122109 Chhang　Chhangdi 35．61 19．38 29．72 10．48 47．90 27．03
grey　argillaceus　calcitic

dolomite

H81－040203 Dumbribis　Kh．

Darsing　Dolomite

42．83
ケ．go

28．04 19．96 89．55 0 columnar　stromatolite．

H80－121809 Churi 37．48 20．12 23．83 17．14 78．33 0 arenaCeOUS（iOlOmite

H80－120101

Tinau　Kh．

24．30 39．50 15．52 10．51
4ε．03

1．62 argmaceous　dolomite．

H80－120103 33．34 28．52 26．64 11．90 51．02 19．82
argillaCeOuS　dOlOmite

with　flute　casts．

H80－120402 East　of　Dumre

Upper　Pink

Do1Qmite　Member

（Sy3）of

Syangja　Fm．

30．55 34，．50 18．22 12．30 56．21 2．00 grey　argillaceous　dolomite．

H80－122805A

West　of　Syangla

36．90 22．80 26．64 15．12 69．55 8．28 pink　arenaceous　dolomite．

H80－122805B 35．08 26．24 28．04 12．10 55．66 19．80
milky　white　argillaceous

dolomite．

H81－010103 25．48 42．04 19．62 10．00 46．00 10．03 pink　arenaceous　dolomite．

H81－010106 22．62 49．34 16．82 10．00 46．00 5．03 pink　arenaceous　dolomite．

＊The　contents　of　the　minerals　dolomite　and　calcite　were　calculated　on　the　assumption　that　all　of　the　MgO　and　parts　of　the　CaO　and　CO2（loss　of

ignition）are　consumed　first　to　form　dolomite　and　then　the　calcite　is　forme（l　with　the　remaining　CaO　and　CO2．
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D

CharcoaトbIack　dolomitic　limestine
in　the　Galyang　Slates（H81・121101）

M
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Grey　dolomit6in　the　Darsing

Dolomites（RT81・121004A）

D

D

C

Pink　dolomite　in　the’Syangja

Formation（H80・122806A）
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Fig。14　X－ray　diffractograms　for　carbonates　and　quartzites　characterizing　some　formations　in　the　Nawakot　Group．

well．

　　The　s且就e　intercalations　in　the　present

member　are　usually　dark　grey　in　fresh　parts，

changing　to　light　grey　with　a　greenish　or

purphsh　tint　in　weathere（l　parts．They　are

thin－bedded　　throughout　the　　present　unit，

scarcely　excee（1ing5cm　thick．

　　Approaching　the　overlying　Darsing　Dolo－

mite，thick－bedde（1white　to　white－grey　dolo・

mites，which　resemble　those　in　the　Darsing

Dolomite，increasingly　appear　in　the　present

member．However，the　dolomitic　rocks　in　the

present　unit“an　be（iiscriminate（1from　those

of　the　Darsing　Dolomite　by　such　features　as
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Arkosic　quartzite　in　the　Syangja

Formation（JT81・122503）

M
F　F M

Orthoquartztite　in　the　Naudanda

Qua吐zites（GR81・12」313）
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Fig．14　continued

flatter　and　clearer　stratification，　coarser－

grained　apPearance　（iue　to　clastic　impurities

and　higher　crystallinity，an（1　sporadic　inter－

calations　of　limonitic－colored　porous　quart－

zites．The　Upper　Pink　Dolomite　Member
grades　into　the　Darsing　Dolomite　with　an　in－

crease　in　white　to　white－grey　thick－bedded

（iolomites　at　the　cost　of　pink－colored　varieties

and　slate　intercalations．The　total　thickness

of　the　present　unit　ranges　from70to100m。

　　The　Syangja　Formation　is　consi（1ere（l　to　be

correlative　to　the　Nourpul　Formation　defined

by　STocKLIN　an（i　BHATTARAI（1977）　by　the

similar　lithofacies　and　stratigraphic　position．

A．5　D罎s童聡9亙》o且⑪m孟e（亘）r）

　　The　formation　name　is　after　the　village　of

Darsing　about8km　southwest　of　Syangja
and　Was　first　intro（luced　by　HIRAYAMAααム

（1981）．The　formation　is　wi（iely　distributed

throughout　the　survey　areas　in　close　associa－

tion　with　the　Upper　Pink　Dolomite　Member

of　the　Syangja　Formation．It　is　typically　ex－

posed　along　the　bus　road　near　Darsing，
Chiuri　an（1Kerabari　in　the　area　I．

　　The　Darsing　Dolomite　usually　forms　high

ri（1ges　and　sheer　cliffs．The　unit　consists

largely　of　grey　to　dark　grey　dolomites，very

subordinately　intercalated　with　（1ark　grey

slates．They　are　mostly　impure　an（1more　or

less　arenaceous　or　argillaceous，widely　rang－

ing　in　carbonate　content　from12％to90％

（Tables　2　an（i　3〉．They　are　dominantly

medium－to　thick－bedded　and　less　freq亘ently

thin－bedded（Fig．．15〉，They　are　usually　wel1－

stratified，but　the　bedding　is　more　irregular

and　undulatory　than　those　of　the　UpPer　Pink

Dolomite　Member（Sy3〉．

　　The　dolomitic　rocks　in　the　present　forma．
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Fig。15 The　Darsing　Dolomite（Dr）consisting　of　alternation　of　laminated　bands（protru（ied）and　massive　ban（1s．

Taken　in　the　Araudi　Khola　about2km　southeast　of　Syangja．
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massive　dolomite

banded　fllnty　black　slate

massive　dobmite

laminated　argillaceous　dolomite　with　bioturbation
　　　　（see　chemical　compositions　in　Tab）

bbturbated　doIomitic　quartzite

bioturbated　argillaceous　dolomite　with

　parallel∂nd　convolute　laminations

bioturbated　doIomltic　quartzite

massive　dolomite

Fig．16ArocksequenceintheDarsingDolomitenearKerabarivmage．
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tion　frequently　show　a　rhythmic　sedimenta－

tion。The　most　complete　sequence　is　com－

posed　of　dolomitic　quartzite　at　the　bottom

through　parallel－1aminate（1（iolomite　an（1mas－

sive（iense　dolomite　to　black　slate　on　the　top

（Fig．16）．Frequently，the　slate　or／an（i　the

（lolomitic　quartzite　drop　out　of　the　sequence，

resulting　in　a　variety　of　sequences　such　as

alternation　of　paralle1－1aminated　dolomite　and

massive（iolomite，and　others（Fig．17）．The

dolomitic　quartzite　frequently　contains　clasts

of　dolomites　and　slates　and　shows　a　fining－

upward．The　parallel－1aminated（lolomite　is

usually　a　little　coarser－grained　than　the　over－

1ying　massive（1010mite．Thus，the　sequence

shows　a　fining－upward　as　a　whole．The

laminated　parts　have　been　occasionally　con一

voluted．Moreover，flute　casts　are　occasional．

ly　found　on　the　bottom　of　the　carbonate　beds．

These　se（1imentary　features　imply　a　turbidi－

tic　sedimentation　of　the　carbonate　rocks．

　　These　graded（lolomitic　rocks　increase　up－

ward　in　carbonate　content（Table2）．For　ex－

ample，the　sample　RT81－121001（A），para－

11el－laminate（i　arenaceous　（lolomite，contains

62％of　carbonate，whereas　the　sample　RT81－

121001（B），the　overlying　massive　dolomite，

contains83％of　carbonate．In　the　samples

RT81－121004　（A）and　（B），the　laminated

dolomitic　quartzite　（A）and　the　overlying

massive（lolomite（B）contain12％and84％
ofcarbonate，respectively．

　　The　dolomitic　rocks　in　the　present　forma－

tion　dist1●ibuted　to　the　north　of　the　Kali　Gan．
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massive　dobmite

laminated　argiIlaceous　doIomite

　　　　black　shale

　　　　calcareQus　shale

very　fine
　↑　　　　graded　calcareous　sandstone　with
　　　　　　dobmite　clasts
fine

massive　Iight　grey　dolomites

grad綴calcareous　sandstone　with
　　dOめmite　clasts

m総＄i〉e　dolOmite

Iaminated　arg川aceous　doIomite

massive　dolomi定e

laminated　argillaceous　dolomite

麟assive　do沁mite

Iaminated　argillaceous　dolomite

Fig。17　A　rock　sequence　in　the　Darsing　Dolomite　near　Kerabari　village．
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daki　River　are　composed　largely　of　dolomite

and　quartz，associate（i　with　a　minor　amount

of　muscovite（Fig．14）．The　mixing　ratio　of

quartz　and　dolomite　widely　varies　from　bed

to　bed　as　well　as　from　bottom　to　top　in　a

single　layer．However，the（iolomites（1istri．

buted　near　Kerabari　in　the　southernmost

part　of　the　area　I　contain　a　small　amount　of

feldspar　and　chlorite　besi（les　dolomite，quartz

and　mUSCOvite，

　　The　present　formation　occasionally　yields

columnar　type　of　stromatolites　with　broader

hemispheroi（is（Fig．18）．The　contact　with　the

overlying　Galyang　Slate　is　sharp　but　con－

formable．The　total　thickness　of　the　forma－

tion　is　in　order　of800m．The　present　forma－

tion　is　consi（iere（i　to　be　equivalent　to　the

Dhading　Dolomite　of　STocKLIN　and　BHATTARAI

（1977）．

A．6　G魏y縄聡g　S畳就e（Gb）

　　The　unit　was　name（1after　the　pass　of

Galyang　　southwest　of　Chiuri　village
（HIRAYAMA6孟αZ．，1981）．The　typical　expo－

sures　are　observed　along　the　bus　roa（i　near

the　Galyang　pass．　The　unit　repeatedly

appears　throughout　the　areas　I　an（1皿，whilst

it　is　extensively　distributed　in　the　central

part　of　the　area　n．

　　The　Galyang　Slate　is　lithologically　sub（li－

vide（l　into　two　members：the　Lower　Carbo－

naceous　Slate　Member　and　the　Upper　Ban（1ed

Slate　Member。

　　The　Lower　Carbomceo鵬S且ate　Me㎜・
ber（Gb1）repeatedlyoccursincloseassocia－

tion　with　the　underlying　Darsing　Dolomite

throughout　the　mapped　areas．It　is　repre－

sented　by　characteristic　carbonaceous　slate

and　closely　associated　with　less　amounts　of

black－colore（i　carbonates．The　e我r眠贈縄eeo賜s

slate　is　usually　thin－to　me（iium－be（1de（l　and

generally　looks　a　little　thicker－bedded　than

the　slates　in　the　Uniyachour　Slate．The　car－

bonaceous　slate　is　characterize（i　by　a　fresh

color　of　charcoal　black　to　dark　grey，resemb－

1ing　the　Benighat　Slates　in　Central　Nepal

（STocKLIN　and　BHATTARAI，　1977；　STocKLIN，

1980〉．The　weathered　surfaces　are　often

very　pow（1ery，so　that　weeds　below　the　expo－

sures　look　dirty．Further，the　slate　is　fre－

guently　covered　with　crystalline　powder　of　a

white　salt．The　peculiar　fresh　color　changes

to　lighter　colors，such　as　light　grey，silver－

grey，pale　green，pinkish　white　and　grey－

white　in　weathere（1　conditions．　Slightly

weathered　parts　frequently　show　fin61amina－

tion．The　carbon　content　usually　exceeds

Fig．．18 Acabbagetypeofstromatolitewithbroa（lhemispheroidallaminaeintheDarsingDolomite．Takeninthe
Araudi　Khola　southeast　of　Syangja．
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10％　an（i　the　organic　carbon　in　the　slate　has

been　highly　graphitize（1accor（1ing　to　the　X－

ray　analysis　of　the　separate（l　carbon。Besides

the　carbonaceous　slate，dark　grey　slates　also

occur　in　the　present　unit．Though　they　usual－

ly　look　uniform　and　massive，the　fresh　expo－

sures　frequently　show　thin　intercalations　of

the　carbonaceous　slate．

　　The　恥隔¢k・co且ored　c＆rbonates　are　ex－

pressed　as　bands　of　calcitic（iolomites　and

calcareous　slates（1s）on　the　geologic　maps　of

the　areas　I　an（l　H（Figs．2　and　3〉，but　they

are　included　in　the　Lower　Member　due　to　too

complicated　an（l　irregular（1istribution　in　the

area皿（Fig．4〉．They　are　well　expose（l　along

the　bus　road　north　of　Walling　vmage　and　be－

tween　Chiuri　an（i　Galyang　villages　in　the

area　I。

　　The　carbonatic　rocks　intercalated　in　the

carbonaceous　slate　are　or（linarily　thin－　to

medium－be（1ded，forming　a　number　of　ban（ls

ranging　from　a　few　m　to30m　or　more　in

thickness．They　are　mbstly　microcrystalline，

exhibiting　a　black．color　similar　to　that　of　the

carbonaceous　slate　in　fresh　parts．　Clearer

color－bandings　can　be　observed　on　weathere（1

surfaces．　The　color－bandings　are　（lerived

from　alternation　of　finer－graine（i　an（1coarser一

grained　carbonates。The　former　is　more　argiL

laceous　and　show　（iarker　colors，such　as

black　and　dark　grey，whereas　the　latter　is

arenaceous　and　grey　to　white－grey　in　color。

The　arenaceous　carbonates　for．m　more　prot－

m（1ed　be（1s（Fig．19）．These　carbonates　in　the

present　unit　also　contain　a　lot　of　clastic　im．

purities　like　the　carbonatic　rocks　in　the

Syangja　Formation　and　Darsing　Dolomite，

varying　in　carbonate　content　between63％

an（i87％（Table2）．However，they　are　char－

acterized　by　the　coexistence　of　calcite　and

dolomite　and　a　high　content　of　carbonaceous

ma．tters．They　are　composed」argely　of　ca1－

cite，dolomite　and　quartz，associate（1with

subordinate　amounts　of　fel（ispar　an（l　musco－

vite（Fig．14）．Consequently，most　of　the　car－

bonate　rocks　in　the　present　unit　react　vigor－

ously　to（lilute　hydrochloric　acid　unlike　those

in　the　other　formations．

　　On　the　southem　flank　of　the　Syangja　dome

in　the　area　I，some　quartzite　beds　are　interca－

lated　between　the　top　of　the　Darsing　Dolo－

mite　and　the　calcareous　dolomite　band（1s）．

The　mappable　unit（qt）is　medium－to　thick－

bedded，reaching40mthick，Thecoloris
（10minantly　white　but　sometimes　pinkish　to

pale　green．The　quartzite　is　mostly　dolomitic．

Fig，19

灘懸

鱗

Thin－bedde（l　black　dolomitic　limestone　in　the　Galyang　Slate．Coarser　bands　with　more　clastic　impurities　are

protrude（i．Note（lrag－fol（ls．Taken　near　Chiruwa，
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Though　no　mappable　quartzite　is　developed

in　the　Angha　Khola　syncline　north　of　Tansen，

thin　quartzite　layers　are　frequently　interca－

lated　in　the　present　member．The　present

member　seems　to　grade　into　the　Upper

Banded　Slate　Member．The　maximum　thick－

ness　of　the　unit　is　estimate（i　at　about600to

700m．
　　The　Upper　Bandしed　Slaしte　Member（Sb2）

is　widely　distribute（i　in　the　areas　I　and　H，

but　has　not　been　foun（l　in　the　area皿．The

present　unit　is　largely　composed　of　peculiar

ban（le（1　slates　nicknamed　“Tiger　Bands”．

They　exhibit　a　rhythmical　alternation　of　yel－

lowish　white　ban（i　and　dark　grey　band，each

of　which　varies　in　thickness　between　a　few

mm　and5cm．Most　of　the　yellowish　bands

are　more　or　less（1010mitic　and　gives　a　weak

effervescence　to　a（iilute　HCl　solution　only　af－

ter　hammering　or　scratching．The　color　ban（1－

ings　are　obscured　in　fresh　parts，since　both

of　the　ban（is　are　dark－colore（1．However，the

yellowish　ban（is　are　or（1inarily　（levoid　of

lamination　and　little　coarser－grained　than　the

（iark　ban（is，whereas　the　latter　are　frequently

paralle1－laminated．The　cleavage　planes　show

a　silky　lustre　an（1the　fragments　are　sharp－

e（1ged．

　　The　contact　of　the　present　unit　with　over－

lying　Angha　Khola　Formation　seems　to　be

gra（iual　an（1conform論！e．It　is　observed　in

the　Angha　Khola　and　Tansen　synclines．To－

war（is　the　top　of　the　member，the　do麺mitic

yellow　ban（1s　thicken公nd　co継＄磁t（）become

（1010mitic　quartzites，finally　gr我d熱g　i蹴o　a

quartzite　unit（qu1）at　the　b訣se　of　the　A紅gha

Khola　Formation．The　present　me難er　勤as

thrust　over　the　Tertiary　fomat沁ns　in　the

Tansen，syncline．The　total　thickness　is　esti－

mate（1at　approximately1，000m．

A．7　A賄gha　Kh螺雛欝鍵騰魏蠣樋（A霧）

　　The　formation　was憾搬ed　after　the　river

of　Angha　Khola，a　branch　of　t蝕e　Ramdi　K鼓ola

that　joins　the　Kali　Gandaki　River　near　Ram一

（1ighat　village　（HIRAYAMA　召‘　α」．，　1981）．It

shows　excellent　exposures　along　the　bus　road

around　Ramdighat　and　in　the　vicinity　of

Nayapati　village　in　the　Tansen　syncline．The

distribution　of　the　present　formation　is　res－

tricte（1within　the　Angha　Khola　and　Tansen

synclines　in　the　southern　part　of　the　area　I．

　　The　Angha　Khola　Formation　is　divided

into　two　members：the　Lower　and　Upper

Members．The　Lower　M［e㎜ber　is　further

subdivi（ie（i　into　three　subunits．The且ower－

mosts曲腿繍（鍛1）Fconsistsofquartzite，
which　is　very　fine－to　fine－graine（l　and　occa－

sionally　feebly（iolomitic．The　color　is　com－

monly　light　grey．The　quartzite　is　largely

thin－　to　medium－bed（ied，　1ess　frequently

thick－bedde（i．The　subunit　varies　in　thickness

between5and20m　and　is　typically　exposed

along　the　bus　road　near　Nayapati　vmage　in

the　Tansen　syncline．Further，it　is　traceable

in　the　axial　parts　of　the　Tansen　and　Angha

Khola　synclines．

　　The　m亘《量《亜且e　s聰畳鵬聡脆（且㎜1）consists　large－

1y　of　thin－bedded（lolomite，conformably　over－

1ying　the　basal　quartzite　subunit．The　color

is　ordinarily　grey，occasionally　with　pink

and　green　tints．The　dolomite　frequently　dis－

plays　parallel　lamination．The　present　unit

ranges　from10to20m　thick　and　can　be
traced　in　the　axial　part　of　the　Tansen　sync－

1ine、closely　associate（1with　the　lowermost

quartzite　subunit．Though　it　is　not　found　in

the　axial　part　of　the　Angha　Khola　syncline，it

is　observe（i　on　the　northern　limb　on　the

northem　ban豊《oまthe　K慕菱i　Gan（laki　River．

　　The閾腱欝鞍騰麺翼踊琶（Ag1）forms　the　main

body　of　the　Lower　Member．The　submit　is

characterized　by　thin－bedde（1　alternation　of

varicoloreδ　　s董議tes，　carbonatic　rocks　　an（1

quartzites．The　first　predominate　over　the

others．The　color　of　the　s且厩es　ranges　from

pale　green　to　red（iish　brown　or　dark　purplish

re（i　and　d凱rk　grey　wit嚢勲urple　tints．Though

t紅e　rd翫t量ve　蒸熱慧鞭（iance　of　each　color　varies

fr｛顯嚢ね慧鎗to欝ねce，t無e　greenish　color　seems

to　be　dOmi隙nt翫s　a　whoie．In　general，they

are　hig損y曲e撚e（i　and　show　a　silky　lustre

on　cleavages　a貧（l　be（lding　planes．They　fre－

quently　show　a　phyllitic　feature　near　faults．

　　The《甑r畳｝⑪醜就量c　ro¢ks　in　the　present　unit
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range　from　（lense　argillaceous　dolomites

through　quartzitic　dolomites　to　dolomitic

quartzites．The　color　changes　from　white　to

pale　green　an（1pinkish　white．Fining－upwar（1

sequences　from（lolomitic　quartzite　through

quartzitic　dolomite　to　argillaceous　dolomite

are　nOt　UnCOmmOn．

　　The　《脚鑓tz麓es　are　mostly　very　fine－

grained　and　thin－be（lded。They　frequently

show　flaser　beddings，　in　which　cross－

laminated　sets　are　separated　by　thin　and（lis－

continuous　shale　laminae　from　each　other，

and　wavyF　beddings　that　consist　of　alterna－

tion　of　thin　layers　of　ripple　cross－laminated

quartzite　and　slate．The　present　subunit　to－

tals300to400mthickan（1iswidelydistri－
buted　in　the　Tansen　syncline．However，it　is

intensely　crumpled　into　small－scale　isoclinal

fo1（1s　an（l　repeate（ily　appears　due　to　many

faults　in　the　Angha　Khola　syncline．

　　The　U麗》er　Me朧蝕er　of　the　Angha　Khola

Formation　is　subdivided　into　four　subunits。

The蝕訊s翻sub聰脆脆（1㎜2）is　characterized　by

thick－be（1（1ed　alternation　of　argillaceous　and

arenaceous（iolomites　with　occasional　inter－

calations　of　slate．The　individual　be（ls　widely

range　in　thickness　from　lO　to　100cm　or

more，mostly　excee（iing30cm．The　color　of
the　dolomitic　rocks　is　grey　to　light　grey．

　　The鑓g茸且瞼ceo朋s醸》量o㎜脆es　are　mostly

paralle1－laminated　and　frequently　（iisplay

convolute　laminations　reminiscent　of　stro－

matolites．The　laminae　are　concentric　on　the

bedding　planes，whilst　they　show　hemispher－

oi（1al　forms　in　the　sections　normal　to　the　bO（i－

ding．There　are　frequently　observed　upward－

convex　hemispheroidal　laminae　implying　in－

verted　strata．The　hemispheroids　are　closely

linked　with　neighbouring　ones　an（l　vary　from

20．to50cm　in　the　basal（liameter．On　the

other　hand，there　occur　columnar　type　of

stromatolites　in　this　subunit．They　are　com－

posed　of　columnar　piles　of　hemispheroid撮

laminae5to6cm　across，and　adjacent　col－

umns亀re　separated　from　each　other　by　some

1－cm－thick　septa．However，these　columnar

stromatolites　are　laterally　inpersistent，and

the　hemispheroids　are　frequently　downwar（1－

convex，suggesting　a　slumping　deposition．

The　stromatolite－1ike　convolutions　contain

about25％of　clastic　components，while　the

columnar　stromatolites　are　almost　devoid　of

clastic　matters（Table3）．

　　The　＆ren我ceous　《置o且《）m亘tes　interbedded

with　the　argillaceous　ones　are　usually　mas－

sive　an（i　lack　distinct　gradation　The　grain

size　ranges　from　fine　sand　to　medium　sand

grade．The　sand　particles　are　composed
largely　of　quartz　with　a　subordinate　amount

of　feldspar　and　li㌻hic　fragments．They　are

mostly　subround　and　float　in　carbonate　ce－

ments．Further，some　arenaceous　dolomites　in

this　subunit　contain　a　lot　of　ooliths，which

have　nuclei　of　quartz　and　carbonate　parti－

cles。These　carbonate　rocks　are　frequently

intercalated　with　black　and　pale　green　slates

with　a　silky　lustre．The　total　thickness　of　the

present　subunit　varies　between50and100
m．

　　The　m量dl磁e　s腿b閾盛t（Ag2）constitutes　the

main　part　of　the　Upper　Member　consists

mainly　of　thin－bedded　varicolored　slates　with

intercalations　of　pinkish　quartzites．The　col－

or　of　the　slates　varies　from　purplish　re（i　or

reddish　brown　to　pale　green，the　former　pre一

（iominating　the　latter　as　a　whole．Some　of　the

slates　are　feebly　dolomitic．The　basal　part　of

the　present　subunit　consists　of　thin－be（1（le（l

alternation　of　varicolored　slates　and　are．

naceous　dolomites，so　that　it　is　similar　to　the

main　constituent　of　the　Lower　Member（Ag1）．

However，it　is　differentiated　from　the　latter

by　the　pre（iominance　of　the　purplish　slates

over　the　greenish　varieties．The　present　unit

is（1eveloped　in　the　axial　part　of　the　Angha

Khola　syncline．The　total　thickness　varies　be－

tween300and400m．
　　The　u隅》e置s腿蝕聰醜託（噸腿2）of　the　Upper

Member　consists　Iargely　of　pinkish　quart－

zites，subordinately　intercalated　with　purple

and　pale　green　slates．The　pinkish　quartzites

are　thin－to　thick．bedded．The　thin－bedde（1

quartzites　seem　dominant　in　the　lower　part

of　the　subunit．They　range　from　l　to10cm
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thick　and　show　parallel　an（i　cross　lamina－

tions．RipPle　cross－laminations　are　frequently

observe（i　an（l　chmbing　ripples　also　are　found

occasionally．They　are　very　fine－to　fine－

graine（i．The　intercalated　slates　are　generally

l　to2cm　thick，rarely　exceeding5cm　thick．

At　places，however，the　varicolore（l　slates

predominate　over　the　quartzites．

　　On　　the　other　hand，　the　t恥萱c匙一めe《温岨e〔翌

璽聰融賄z脆es　often　show　a　planar　type　of

cross－bedding．Each　of　the　cross－bed（iing　sets

ranges　from30to50cm　thick，separate（i　by

thin　slate　partings．The　grain　size　of　the

quartzites　is　fine　to　me（iium　sand　grade．

Shale　clasts　are　often　containe（i　in　thicker

beds　and　have　been　usually　flattened。The

upPer　subunit　is（leveloped　in　the　axial　part

of　the　Angha　Khola　syncline　and　along　the

main　stream　of　the　Kali　Gan（1aki　River．The

thickness　of　the　upper　subunit　is　estimated

at60to75m．
　　The　t〔職mos危s腿蝕閾臨亘t（1㎜3）of　the　Upper

Member　is　dominated　by　thick－bedded，dark

grey（iolomites．The　individual　be（is　usually

range　from20to70cm　thick，occasionally
attaining　as　thick　as3m．The（iolomites　are

ordinarily　paralle1－laminate（1and　some　of　the

laminae　show　a　pinkish　tint．The　topmost

subunit　is　restrictedly　developed　along　a

ridge　forming　the　axial　part　of　the　Angha

Khola　syncline　an（l　along　the　Kali　Gandaki

River．The　thickness　of　the　subunit　measures

approximately50m．
A．8　R訊朧面9㎞at聖舘贈就量o臨（R㎜）

　　The　formation　was　named　after　the　village

of　Ram（light　on　the　Kali　Gandaki（HIRAYAMA　o渉

αZ．，1981）．It　is　typically　exposed　along　the

bus　road　aroun（l　the　village．The　distribution

of　the　unit　is　limite（i　to　a　narrow　belt　along

the　Kali　Gan（iaki．

　　The　present　formation　is　the　uppermost

unit　of　the　Nawakot　Group　an（i　consists　of

medium－to　thick－bedded　alternation　of　dark

grey　san（istones，white　quartzites　and　grey

slates．The（1ark　grey　san（lstones　and　white

quartzites　widely　range　in　thickness　from5

to　IOO　cm　or　more，while　the　slates　vary　be一

tween　l　and　20　cm　thick．In　general，the

dark　grey　sandstones　greatly　pre（iominate

the　white　quartzites．Both　of　them　are　largely

very　fine．to　me（1ium－grained．Though　the

san（istones　are　mostly　massive，some　of　them

show　a　structural　change　upwar（i　from　mas－

sive　to　parallel－1aminated．．The　sand　particles

are　mostly　subangular．The　direct　contact　be－

tween　the　present　unit　an（i　the　un（ierlying

formation　has　not　been　observed　but　can　be

inferre（1conformable．The　upper　contact　is

faulte（i　an（i　the　total　thickness　exceeds　750

m．

A．9　B朋鷺gdし量K恥輔＆亜舘灘撹亘⑰聡（Bk）

　　The　formation　was　named　after　the　stream

of　Bung（li　Khola，a　NE－flowing　tributary　of

the　Kali　Gan（laki　River　in　the　area　H

（HIRAYAMA6渉αZ．，1981）。The　formation　is　well

expose（l　in　the　upper　reaches　of　the　stream。

The　distribution　is　restricte（i　mainly　to　the

northem　flank　of　the　Mahabharat　Range（Fig．

3）．The　formation　is　repeate（i　three　times　by

strike　faults，alternating．with　the　Upper

Banded　Slate　Member（Gb2）of　the　Galyang

Slate．Besides，，it　is　foun（1also　in　a　narrow

belt　along　the　Main　Boundary　Thrust．The

present　formation　is　considere（i　to　be　correla－

tive　to　the　Angha　Khola　Formation（An）in

the　area　I　on　the　basis　of　the　stratigraphic

and　structural　positions　as　well　as　the　litho－

facies．

　　The　Bungdi　Khola　Formation　is　repre－

sente（1by　varicolored　slates　intercalate（i　with

subordinate　amounts　of　carbonatic　rocks，

such　as　dolomitic　quartzites　an（l　arenaceous

（iolomites．The　color　of　the　s且寵㊧s　widely

varies　from　pale　green　to（iark　green－grey

an（i　re（i－brown．The　altemation　of　the　pale

green　and　re（i－brown　varieties　is　dominant

and　their　relative　abun（lance　（1iffers　from

place　to　place．These　slates　show　a　silky　lus－

tre　an（1are　occasionally　dolomitic．The　c躍一

蝕o醜我亟鰐亘髄ter¢題且⑳髄⑪醜s　are　also　varicolore（1，

showing　such　various　colors　as　white，pink，

grey，pale　green，purplish　grey　an（l　others，

The　slates　interbed（le（l　with　the　carbonatic
　　　　　　　　　　　　　　　　　　　　　　ウ
rocks　are　commonly　thin－to　me（iium－bed（ied．
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Besides，the　present　formation　contains　a　few

units　of　dark　grey　to　dark　green－grey　slate，

which　measure　decameters　thick，They　are

splintery　and　medium－bedded。

　　There　are　found　a　few　carbonate　units　in

the　formation，the　most　persistent　of　which　is

shown　by　the1セtter　symbol“li”on　the　geolo－

gic　map（Fig．3〉．They　are　composed　mainly

of　thin－to　medium－be（ided，arenaceous　dolo－

mites　and　dolomitic　quartzites　with　subordi－

nate　intercalations　of　slates．The　color　of　the

carbonatic　rocks　varies　from　white　to　sky

blue　and　dark　grey．Each　of　the　units　ranges

from10to100m　thick．
　　Since　the　upper　limit　of　the　formation　is

missing　due　to　faulting，the　total　thickness　is

unknown　but　is　estimated　to　exceed1，300m．

B．丁躁se醜Gro聯
露．1聡㎞題i鵬瞼t且恥宜朧就量繍（Bs）

　　The　present　formation　was　named　after　the

river　of　the　Bhainskati　Khola　（HIRAYAMAε‘

α1．，1981），along　which　it　is　excellently　ex－

posed（Fig．20）．The　formation　is　widely　dis－

tribute（10n　the　both　wings　of　the　Tansen

syncline　and　is　lithologically　subdivided　into

three　members．

　　The　Lower　Pe馳蓋y雌翻st⑪恥e　Mem恥er

（Bs1）　consists　largely　of　alternation　of　dark

grey　shale　and　pebbly　mudstone　bands　of　the

order　of　decameters　to　hundreds　of　meters

thick．　The　《童我r欺　grey　s㎞我且e　is　usually

homogeneous　and　massive　but　occasionally

parallel－laminated．It　is　splintery　and　split

into　sharp－edged．fragments　of　bla（ie－an（l

penci1－like　forms．

　　The聾e瞭》且y朧悶姐st⑰聡e　is　composed　mainly

of　dark　grey　sandy　mudstone　sparsely　scat－

tered　with　roun（1gravels，occasionally　in－

tercalated　with　gravel　lenses．Though　it　is

poorly　　stratified，　the　pebbles　occasionally

show　a　preferred　orientation　an（1imbrication．

They　suggest　the（1eposition　by　NE－flowing

（lebris　flows．The　gravels　consist　of　quart－

zites，black　slates，（1ark　grey　dolomitic　sand－

stones，d．010mites，and　granites．The　size

usually　varies　between　a　few　mm　an（i2cm

or　less，sometimes　attaining　up　to　20　cm．

Particularly，the　gravel　lenses　are　rich　in　lar－

ger　pebbles．

　　Along　the　Tinau　Khola　downstream　of　the

junction　with　the　Bhainskati　Khola　occur　a

few　bands　composed　of　quartzite　and　con一
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glomerate　in　the　present　member．Each　ban（i

measures　20　to　30　m　thick　and　consists

largely　of　interbe（1ded　layers　of　quartzite　and

conglomerate，subordinately　intercalated　with

thin　layers　of　black　shale．Indivi（lual　layers

of　the　quartzite　an（l　conglomerate　range　from

decimeters　to　meters　thick　and　the　former

generally　pre（lominates　over　the　latter．The

boundaries　between　them　are　usually　sharp

and　fining－upwar（1　sequences　from　con－

glomerate　to　the　overlying　quartzite　have　not

been　observed．The　base　of　the　conglomerate

be（1s　frequently　show　large　scours．The　con－

glomerate　is　compose（i　largely　of　well－

rounded　pebbles　to　cobbles　of　quartzites　and

granites　and　angular　gravels　of　black　shales．

The　last　are　consi（lered　to　have　been　derived

from　the　intercalated　shale　beds．The　quart－

zite　i阜terbedded　with　the　conglomerate　is

white　and　ranges　from　very　fine　san（l　to　fine

sand　gra（le　in　size．It　is　mostly　paralle1－

1aminated　an（i　feebly　dolomitic．Intercalations

of　the　quartzite　and　conglomerate　increase　in

thickness　and　number　to　the　east，grading

laterally　into　the　lower　part　of　the　Middle

Quartzite　Member（Bs2）（iescribed　below．

　　The　present　member　yie1（ls　fossils　of

small－size　T％醜観Zαat　two　localities：1〉in　a

small　stream　southwest　of　Dumre　village　and

2）in　the　upPer　reach　of　the　Surangtung　Kho－

1a　4　km　west　of　Tansen．However，SAKAI

（1983），who　con（lucted　a（1etailed　region＆l

mapping　of　the　Tansen　Group，discovered　a

bryozoan　fossil　indicative　of　the　Upper
Paleozoic，F6篇θsψ6ZZα，in　a　scree　that　is　consi－

dere（1to　have　been（ierived　from　the　western

extension　of　the　present　member　and　attri－

buted　it　to　the　Upper　Paleozoic　fluvioglacial

deposits．

　　The　member（Bs1）on　the　southern　wing　of

the　Tansen　syncline　is　bordere（10n　the　Pink

Dolomite　Member（Sy3〉of　the　Syangja　Forma－

tion　by　the　E－W　trending　Charchare　fault，so

that　the　total　thickness　is　unknown．The

apParent　maximum　thickess　is　estimated　at

about　l，300m　in　the　area　south　of　Dumre

village，but　diminishes　abruptly　to　the　east

because　of　lateral　facies　change　into　the

Quartzite　Member（Bs2）．Though　the　member

can　be　continuously　traced　from　east　to　west

on　the　northem　wing　of　the　Tansen　syncline，

it　is　also　in　fault　contact　with　the　Angha

Khola　Formation．The　true　thickness　is　un－

known　on　the　northern　wing　but　is　estimate（1

to　excee（i500m．

　　The　M［姻《盟e　Q糊我鴫z脆e　Me醜ber（露s2）of

the　Bhainskati　Formation　consists　largely　of

quartzite　and　（lark　grey　shale，　associated

with　subordinate　amounts　of　conglomerate，

ferrugenous　　sandstone　　an（1　purple　　shale．

They　are　well　exposed　along　the　Bhainskati

Khola　and　in　the　vicinity　of　Tansen．

　　The〔墨亘膿眈z麓e，the　most　dominant　consti－

tuent　of　the　member，is　ordinarily　medium－to

thick－bed（ie（l　and　rarely　thin－bed（led．The　co1－

or　is　usually　white　to　white－grey．The　grain

size　is　commonly　ver乎　fine　to　fine　grade，

occasionally　attaining　me（iium　grade．The

quartz　particles　are　mostly　subangular　to

angular．The　thick－be（i（1ed　quartzite　often

shows　parallel　l奪min＆tion　and　planar　cross・

bedding．
　　The　s臨縄且e　intercalated　in　the　quartzite　is

（iark　grey　to　dark　gr（ゴen－grey．　Each　shale

unit　ranges　ordinarily　from　l　to10m　thick，

showing　a　scaly臼splitting．In　the　shale　units，

there　are　found　some　hematite　beds　that　vary

from20to130cm　thick．Pebbly　mu（istone
be（is　are　also　intercalate（l　in　the　shale，an（1

the　constituent　pebbles　are　similar　to　those

in　the　un（1erlying　member．

　　The　co醜g旦⑪朧e聡騰　intercalations，which

are　foun（i　at　places　in　the　quartzite，are　l　to

lOmthickan（1abruptlychangethethick、
nessalongthestrike．Aconglomeratebe（lex・
posed　in　the　Bhainskati　Khola　near　Char－

charevillageattainsasthickas10mbut
suddenly　thins　to1．5m　thick　within　several

hundred　meters（Fig．20）．The　conglomerate

consists　largely　of　subangular　to　round　peb－

bles　an（1cobbles　of　white　quartzite，dolomite

and　black　shale，associated　with　a　small

amount　of　pebbles　of　basalt，andesit　and

dolerite．In　the　basal　part　of　the　conglomerate
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bed，some　huge　penecontemporaneous　clasts

of　quartzite　attaining　as　large　as30cm　by

300cm　are　found．

　　The聖魍r函e　s髄盆且e　intercalated　in　the　pre－

sent　member　ranges　in　thickness　from30to

200cm　an（l　occasionally　has　thin　intercala－

tions　of　grey　dolomite．The　蛋e瞠聰ge既ous

s我脳量sto醜e　is　usually　black　to　d．ark　brown

and　fine－grained．The　individual　beds　are

commonly　a　few　meters　thick，occasionally

attaining　as　thick　as7m．

　　While　the　thickness　of　the　present　member

totalsabout50morlesstothesouthof
Dumre，it　rapidly　grows　eastward　up　to900

mormoretotheeastoftheTinauKholaby
replacing　the　Lower　Pebbly　Mudstone　Mem－

ber．On　the　northeastern　wing　of　the　Tansen

syncline，the　member　averages250m　thick．

Though　the　present　unit　is　extensively　de－

veloped　around　Tansen，It　has　been　too　high－

1y　disturbed　by　a　number　of　local　un（1ula－

tions　an（1faults　to　establish　the　stratigraphic

succession　　and　　total　thickness．　In　　the

seemingly　upper　horizon　of　the　member，a

few　beds，of　yolk－colore（1claysone　that　is

shown　by　a　dotted　line　on　the　geologic　map

（fig．2〉　are　intercalated　in　the　quartzite　and

yie1（l　some　fossils　of　small　pelecypod　to　the

southwest　of　Tansen．

　　The　U腿》er　F⑪ss茸且顛lero聰s　S恥観且e　Me朧b舘

（取s3）of　the　Bhainskati　Formation　consists

largely　of　fossiliferous　shale，　capPed　by　a

hematite　band（hm）．The　present　unit　is　well

exposed　along　the　main　stream　of　the　Bhains－

kati　Khola（Fig．20）．

　　The　s恥謡e　is　usually　thin－to　medium．

bed（1e（1and　splits　into　pencil－shaped　or　scaly

fragments．The　color　is　dark　grey　to　carbon

black，The　carbon　content　measures　a　few％

and　the　organic　carbon　has　been　suffered　no

graphitization．　In　the　shale　occur　several

mollusk－bearing　layers，which　range　from30

to60cm　thick。Each　of　the　layers　show　a

sort　of　gradation，in　which　shells　are（lensely

concentrated　at　the　base　and　become　gradual－

ly　sparse　to　the　top（Fig．21）．The　basal　part

looks　like　an　argillaceo－us　limestone．The　mo1一
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Gra（iation　in　fossil　beds　in　the　Bhainskati

Formation．For　location　of　the　column　see

Fig．20．

1usk　consists　of　T％γ7漉磁an（l　some　kinds　of

pelecypod．The　fossils　of　T％γγ吻伽show　a

preferred　orientation，implying　a　current

transportation。Further，these　shell－bearing

beds　contain　small　pebbles，so　that　they　are

indicative　of　the　same　transport　mechanism

as　that　of　pebbly　mudstones。Fossils　of

ノ〉％伽勉％厩8s　have　been　found　in　a　small

stream　southwest　of　Dumre　village　and　in　a

minor　distributary　of　the　Tinau　Khola。These

fossi1－bearing　shales　are　repeated　many　times

by　strike　faults　on　the　southern　wing　of　the

Tansen　syncline．

　　The恥elm厩量te睡騰《1（b膿），which　marks

the　top　of　the　present　member，consists　of　a
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Fig．22
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Columnar　sections　of　the　uppermost　part（hm）of　the　Bhainskati　Formation．For　locations　of　columns　see

Fig．7．

conspicuous　alternation　of　hematite　an（i　pur－

ple　shale，　forming　an　excellent　marker－

horizon．The　purple　shale　is　me（iium－to
thick－bed（ie（i，split　into　pencil－1ike　fragments．

The　shale　is　intercalated　with　a　few　beds　of

black－colored　compact　hematite，the　thickest

of　which　attains150cm　thick．The　hematite

band　is　capped　by　an　extremely　eye－catching

be（1composed　of　hematite　pebbles（Fig．22）．

It　consists　of　re（i－brown　hematite　pebbles

scattere（1in　grey　to　yellow－grey　mudstone

matrix。The　hematite　pebbles　are　mostly　sub－

roun（i　and　measure　l　to4cm　in（iiameter．

The　mudstone　matrix　changes　to　sandstone　at

places。The　occurrence　of　the　hematite　peb－

blesindicatesthatt五eyhavebeenderived
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from　the　un（1erlying　hematite　beds　by　a　suba－

queous　mudflow．The　thickness　of　the　hema－

tite　pebble　bed　is　extremely　variable　latera1－

1y，changing　from120to700cm　for　a　short

（listance．Screes　derived　from　the　hematite

pebble　be（1　are　eye－catching　enough　to　pre－

dict　the　exposures　upstream　for　the　peculiar

color　and　texture。The　marker－horizon　in－

clu（ling　the　hematite　pebble　be（i　can　be

trace（1　into　the　northeastern　wing　of　the

Tansen　syncline　as　wel1．The　total　thickness

of　the　present　member　ranges　between50

and200m．
露。2　D腿㎜騰F鑓朧翻磯（Dm）
　　The　formation　name　is　after　the　village　of

Dumre　about　7　km　south　of　Tansen
（HIRAYAMA6渉αZ．，1981）．The　formation　is　well

expose（1along　the　Bhainskati　Khola　down．

stream　of　Dumre　village．It　is　continuously

（1istributed　from　the　southern　wing　to　north－

eastern　wing　of　the　Tansen　syncline．

　　The　Dumre　Formation　is　represented　main－

ly　by　alternation　of　sandstone　units　and

shale　units，subordinately　intercalated　with

conglomerate．Each　of　the膿聡曲to脆e臆脆亘ts

ranges　from　a　few　meters　to100m　or　more

thick　and　is　commonly　me（iium－to　thick－

bedded．The　color　of　the　sandstone　is　dark

green－grey．The’thicker　san（1stone　ranging

from30to300cm　or　more　are　mostly　fine－

grained　an（i　massive　to　feebly　parallel－

laminated．However，it　is　poorly　grade（1．On

the　other　han（1，the　me（1ium－bedded　sandstone

occasionally　show　structural　sequences　pre－

vailing　in　turbidites　an（i　clearer　gradation．

On　the　top　surfaces，current－ripPles　can　be

observed　at　places．Some　san（istone　beds　dis－

play　flute　casts　on　the　bottom．Shale　partings

in　the　sandstone　units　are　rather　rare．The

san（istone　units，however，are　frequently　in－

tercalated　with　conglomerate．

　　The¢o聡g旦o朧er就e　is　composed　primarily

of　subangular　to　subround　pebbles　an（l　cob－

bles　of　dolomite，associated　with　subordinate

amounts　of　shale　and　hematite　pebbles．The

dolomite　gravels　show　such　a　conspicuous

limonitic　color　on　the　weathered　surfaces

that　they　are　helpful　for　the　identification　of

the　present　formation．The　matrix　is　ma（ie　of

feebly　calcareous，green－grey　san（lstone．The

top　surface　of　the　conglomerate　beds　is　sharp

as　the　base　and　shows　no　gradation　into　the

overlying　san（istone．Respective　conglomerate

beds　usually　range　in　thickness　between10

and200cm．Thicker　beds　contain　penecon－

temporaneous　san（lstone　clasts　as　large　as30

cm　by300cm　and　charcoaled　woo（ls　up　to

300cm　long　in　the　basal　parts．The　woods

show　a　preferred　orientation．The　current

marks　including　the　above－mentioned　flute

casts　and　current　ripples　generally　indicate

SE－to　ESE－flowing　currents．

　　The　sh＆且e　u臨its　constituting　the　Dumre

Formation　range　from　l　to20m　thick．The

shale　is　dominantly　reddish’purple　and　sub－

ordinately　（iark　grey　or　pale　green．It　often

shows　parallel　lamination。The　purple　and

greenish　varieties　are　sometimes　calcareous．

　　The　contact　with　the　underlying　formation

is　sharp　but　conformable．However，the　up－

per　limit　of　the　present　formation　is　either

faulte（10r　conceale（1by　alluvial　sediments．

The　total　thickness　exceeds1，000m．

B．3　D我m我rgao醜For盟亘我萌o肌（D9）

　　The　formation　name　is　after　the　village　of

Damargaon　on　the　southern　slope　of　the

Mahabharat　Range　in　the　area　II（Fig．3）．The

distribution　is　restricted　to　the　area　between

ridge　of　the　Mahabharat　Range　and　the　Main

Boun（iary　Thrust．The　formation　is　lithologi－

cally　divided　into　two　members．

　　The　Lower　B旦撮黙S恥翻e　Me朧恥elr（Dg1）

consists　primarily　of　dark　gery　to　black　slaty

shale，associate（l　with　hematite　and　white

quartzite　in　the　upper　part。The　sh題旦e　is

charcoal　black　to　dark　grey　an（1100ks　mas－

sive　in　fresh　parts。But　it　exhibits　black　and

white　laminae　on　weathered　surfaces．The

white　laminae　are　slightly　coarser－graine（l

than　the　black　ones．

　　An　unit　composed　of　oolitic　hematite　an（1

white　quartzite（hm）is　intercalated　in　the　up－

per　part　of　the　formation．The　unit　is　approx．

imately50m　thick　an（1subdivide（i　into　two
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subunits．The　lower　subunit　is　dominated

by　oolitic　hematite，interbe（1ded　with　black　to

olive－green　claystone．The　oolitic　hematite

is　dark　purple－grey　and　ranges　from10to

100cm　thick．It　shows　some　evidences　in－

dicative　of　a　current　deposition，such　as　cur－

rent－ripples，imbricated　hematite　clasts，and

faint　gradation．The　hematite　ooliths　are

mostly　l　to2mm　across　and　spheroidal．

　　The　upBer　subunit　ofthe　hematite　band

is　compose（l　dominantly　of　thick－bedde（1

white　quartzite，intercalated　with　black　shale．

The　white　qua践zite　is　very　fine－to　fine－

graine（l　and　wel1－sorted．The　black　shale　is

highly　bioturbated．The　quartzite－dominate（l

upper　subunit　grades　upwar（1through　the

topmost　part　of　the　member，which　is　com－

posed　of　alternating　black　shale　an（l　quart－

zite，into　one　of　the　quartzite　units（qt1〉com－

posing　the　Upper　Pebbly　Mudstone　Member．

　　Since　the　present　member　is　in　fault　con－

tact　with　the　underlying　Bung（ii　Khola

Formation，the　total　thickness　is　unknown

but　probably　excee（1s1，000m．

　　The　U夢per　Pebbly　Muαstone　Member

consists　of　alternating　pebbly　mu（istone　and

quartzite　units　of　the　or（ler　of（1ecameters　to

hundreds　of　meter　thick．The　pebbly　muα一

stone　腿nits　（Dg2）consist　of　massive　to

poorly　stratified　pebbly　mudstone　interbe（1一

（ied　with　black　to　dark　grey　splintery　shale．

The　matrix　of　the　pebbly　mudstone　is　com－

posed　mainly　of　sandy　siltstone　and　occa－

sionally　silty　sandstone．The　gravels　scat－

tered　in　the　matrix　are　mostly　a　few　mm　to3

cm　across　and　subroun（i　to　subangular．They

consist　dominantly　of　white　quartzite，black

shale，granite，（lark　grey　sandstone　etc．

　　In　the　present　member，four　quartzite　units

（qt1－4〉are　laterally　followe（L　They　are（iomi－

nate（1by　white　to　pinkish　white　quartzite，in－

tercalate（1with　black　to　dark　grey　shale．The

quartzite　is　very　fine－　to　fine－graine（1．It　is

ordinarily　massive　an（i　occasionally　me（1ium－

to　thick－bed（1ed．The　stratified　quartzite　ex－

hibits　parallel　an（l　cross　laminations　as　well

as　gradation．The　total　thickness　exceeds

700m．The　contact　with　the　overlying　Basini

Formation　is　sharp　but　conformable．

B．4　Ba，sinliFormatio聡（B魍）

　　The　formation　was　named　after　the　village

of　Basini　on　the　southern　slope　of　the

Mahabharat　Range（HIRAYAMA6渉α∫．，1981）．

The（iistribution　is　limite（l　to　the　vicinity　of

the　ridge　of　the　Mahabharat　range．

　　The　formation　consists　mainly　of　dark

grey　to　（iark　green－grey　san（istone　and　pur－

ple　to（lark　grey　shale，the　former　predomi－

nating　over　the　latter．The　s我聡胡sto醜e　is

largely　massive　but　occasionally　me（iium－

to　thick－be（ided．　It　sometimes　contains

（lolomitic　varieties．The　s恥謡e　occurs　as　sub－

ordinate　intercalations　ranging　between　l

an（i30cm　thick　in　the　sandstone．The　pur－

ple　shale　is　more（lominant　than　the　dark

grey　one。Since　the　upper　and　lower　boun（i－

aries　of　the　formation　are　cut　by　faults，the

total　thickness　is　unknown．It　is　estimate（i　to

be　at　least1，700m．

Corre盈a此量OE『亘

　　Apart　from　minor　facies　variations，both　of

the　areas　I　and　n　have　very　similar　lithofa－

cies　and　stratigraphic　successions　despite　a

（iistance　ranging　from20to40km，Particu－

1arly，the　lithofacies　and　successions　from

the　Nau（lan（1a　Quartzite　to　the　Galyang　Slate

are　almost　identicahn　the　both　areas，though

the　Uniyachour　Slate　in　the　area　H　is　more

highly　sheared　than　the　counterpart　in　the

area　I．Accordingly，the　same　formation
names　have　been　applie（1to　the　both　areas

（Table4）．

　　Though　the　Angha　Khola　Formation　in　the

area　I　and　the　Bungdi　Khola　Formation　in　the

area　H　slightly　differ　from　each　other　in

lithofacies　　an（i　successions，　both　　of　the

formations　not　only　have　nearlyF　identical　ma－

jor　　constituents　　but　occur　　in　　a　　highly－

disturbed　zone，which　extends　along　the　Kali

Gan（1aki　River　subparallel　to　the　general

tren（l　and　is　sandwiched　between　the　wi（1e－

sprea（i　Galyang　Slate　in　the　n≦）rth　an（1the
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Table4　Correlation　between　Tansen－Syangja，Kheireni－Basini，and　Muglin　areas

　　Area

Age－
Group

TANsEN－SYANGJA KHEIRENI－BAsINI MuGLIN－MALEKHu

膏㊦
O　q
　　㊤
之ぎ
留㊤
客憲
＜∩輔

←）

Dumre　Formation Basini　Formation
Nappe　of

Kathmandu　Complex

Bhainskat玉Formation Damargaon　Fo㎜ation

q宿
昌　邸

9。ζ
o潰
　　・8

8田

難
之）

Ramd量ghat　Formation
ご㌧・

　㊤
　口
　α
　燭

乞
⊥

Robang　Phyllites

Angha　Khola　Formation Bungdi　Khola　Fonnation 　Malekhu　Limestonε

一一Thrust　？一一一一一

Benighat　Slates

　Disconfomity？

　Dhading　Dolomite

Galyang　　Slate

Darsing　　Dolomite

Syangja　　Formation． Noulpul　Formation

Uniyachaur　　Slate Dandagaon　Phyllites

Naudanda　　　Quartzite Fagfog　Quartzite

Kuncha　　Formation Kunch＆Formation

馨

講

妻

萎

Tansen　Group　in　the　south．Further，both　of

them　　conformably　overlie　the　peculiar

banded　slate（“Tiger，Bands”）of　the　Galyang

Slate．Accor（lingly，they　are　consi（1ered　to　be

correlative　with　each　other．

　　Though　the　stratigraphic　relation　between

the　hematite　beds　an（1the　pebbly　mudstone　is

reverse　in　the　Bhainskati　and　Damargaon

formations，the　similarity　of　the　main　com－

ponets　is　sufficient　to　correlate　the　both

units．The　Dumre　Formation　in　the　area　I

and　the　Basini　Formation　in　the　area　n　are

almost　identical　to　each　other　in　lithofacies

and　stratigraphic　position．

　　The　stratigraphy　of　the　Nawakot　Group　in

the　Muglin　area　along　the　Narayani　River，

which　is　located　about70km　east　of　the

area　n，was　establishe（1by　STocKLIN　and

BHATTARAI（1977，1980）an（l　STocKLIN（1980）．

The　lithofacies　and　stratigraphic　successions

are　amazingly　coincident　with　those　of　the

present　area　except　some　minor　differences

discusse（l　below。The　Kuncha　Formation，the

Naudanda　Quartzite，the　Uniyachour　Slate，

the　Syangja　Formation，the　Darsing　Dolomite

an（l　the　Galyang　Slate　in　the　present　areas

are　consi（1ere（i　to　correspond　to　the　Kuncha

Formation，the　Fagfog　Quartzite，Dundagaon

Phyllite，the　Nourpul　Formation，the　Dha（1ing

Dolomite　and　the　Benighat　Slate　in　the　Mug－

lin　area，respectively（Table4）．

　　The　Nawakot　Group　in　the　area　I，through

which　the　Pokhara－Bhairawa　Highway　runs，

has　been　repeatedly　investigated　by　many

previous　workers　due　toどthe　traffic　conveni．

ence　（GANssER，1964；TATER，1967；HAGEN，

1969；FRANK　an（1FucHs，1970；FucHs　and

FRANK，1970；TALALov，1972；CPIT，1973；
NANDA，1973；HAsHIMoTo6渉αZ．，1973；KAYAs－

THA，1977）．Their　opinions　are　widely　di－

verse　on　the　stratigraphic　successions　of　the

divi（1ed　units　as　well　as　their　distribution．
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Regardless　of　such　a　great（iifference　in　stra－

tigraphic　interpretations，however，their　cor－

relations　between　different　structural　units

are　base（1upon　a　common　assumption　that

the　slates　an（1（1010mites　with　characteristic

colors　persist　in　the　same　horizon　throughout

the　whole　area．The　assumption　has　resulte（1

in　one　of　the　greatest　differences　in　inter－

pretation　on　the　stratigraphy　of　the　present

area　between　the　previous　works　an（1the

present　survey。

　　In　fact，the　Syangja　Formation，the　Darsing

Dolomite　an（l　the　Galyang　Slate　are　charac－

terized　by　their　peculiar　hthofacies，such　as

the　arkosic　quartzite，an（i　varicolore（1　dolo－

mites　and　slates　for　the　first，the　thick　grey

（lolomite　for　the　secon（1，the　charcoal－black

carbonaceous　slate　an（i　calcitic（1010mite　for

the　lower　part　of　the　thir（i，and　finally　the

ban（le（l　slates（“Tiger　Ban（1s”）for　the　upper

part　of　the　third，respectively．The　extremely

conspicuous　succession　formed　by　the　char－

acteristic　rocks　can　be　persistently　trace（1

across　the　different　fo1（is　on　the　northern

side　of　the　Kali　Gan（iaki　River　in　the　mappe（i

areas．Furthermore，the　same　succession　is

traceable　as　far　as　the　Muglin　area　investi－

gated　by　STocKLIN　and　BHATTARAI　（1977，
1980）．

　　However，the　peculiar“Tiger　Ban（i”slate

in　the　Galyang　Slate　is　conformably　overlain

by　another　unit　of　varicolore（i　slates　and

．dolomites　in　the　Angha　Khola　and　Bung（1i

Khola　Formations　on　the　southern　side　of　the

琴ali　Gandaki　River．As　a　matter　of　fact，

these　varicolore（1rocks　are　not　only　similar

to　the　constituents　of　the　Upper　Pink　Dolo－

mlte　Member（Sy3〉in　the　Syangja　Formation，

but　also　accompanie（l　with　an　unit　of　grey

dolomite　resmbeling　that　of．the　Darsing　Dolo－

mite．The　apparent　resemblance　led　the　pre－

vious　workers　to　the　correlation　between　the

Angha　khola　Formation　in　the　south　an（i　the

Syangja　Formation　an（1the　Darsing　Dolomite

in　the　north．However，the　grey　dolomite　unit

in　the　Anghal耳hola　Formation（1m2）is　not

merely　much　thinner　than　the　Darsing　Dolo一

mite，but　overlain　by　another　unit　of　varico－

lored　rocks　unlike　in　the　northern　area，not

by　　the　charcoal－black　　carbonaceous　slate

（Gb1）．All　of　the　features　above－mentione（1in－

dicate　the　existence　of　two　varicolored　units

san（iwiching　the　Galyang　Slate．

　　As　previously　state（i，the　stratigraphic　suc－

cession　from　the　Kuncha　Formation　to　the

Benighat　Slate　in　the　Muglin　area　matches

well　with　that　in　the　present　areas。However，

the　overlying　units，such　as　the　Malekhu

Limestone　an（i　Robang　Phyllite，entirely（1if－

fer　in　lithofacies　from　the　Angha　Khola　and

Bungdi　Khola　Formations　in　the　present

areas．The　geologic　map　of72A／1toposheet

area，the　western　half　of　which　is　coinci（ient

with　part　of　the　area∬，shows　the　occurrence

of　a　napPe　in　the　eastern　part　（DIKsHIT，

1983）．The　nappe　occurs　on　the　eastern　ex－

tension　of　the　axial　part　of　the　Pirung　syncli－

norium　an（i　consists　of　a　carbonate　unit　and

the　overlying　green　phyllite　unit．Thus，the

constituents　of　the　nappe　are　extremely

coincident　with　the　Malekhu　Limestone　and

the　Robang　Phyllite　in　lithofacies　an（1succes－

sion．Accordingly，the　assumption　that　the

Malekhu　Limestone　an（l　the　Robang　Phyllite

form　a　nappe　well6xplains　the　difference　in

lithofacies　between　the　sequen℃e　overlying

the　Galyan含Slate　in　the　present　areas　an（1

its　comterpart　in　the　Muglin　area．Further，

the　tectonic　contact　between　the’Benighat

Slate　and　the　ρverlying　units　gives　a　better

explanation　to　the　abrupt　thickening　of　the

Benighat　Slate　westwar（1from　the　Muglin

area　to　the　area　n　an（i　the　metamorphic　in－

version　between　the　Benighat　slate　and　the

Robang　Phyllite　than　the　conformable　re－

1ationaship　by　STocKLIN　and　BHATTARAI（1977，

1980）．

　　Frank　and　Fuchs　con（iucted　a　regional

mapping　of　an　extensive　area，which　inclu（ies

the　area　I　as　the　eastem　margin，in　a　scale　of

1：100，000　（FRANK　an（i　FucHs　，1970；FucHs

and　FRANK，1970）．The　stratigraphic　concept

and　formation　names　established　in　the　Indi－

an　Himalayas　are　applied　to　their　stratig一
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raphic　description　in　Westem　NepaL　One　of

the　greatest　differences　in　stratigraphic　in－

terpretation　between　the　previous　works　and

the　present　one　is　on　the　locationing　of　the

Galyang　Slate．The　Upper　Ban（ied　Slate　Mem－

ber　（Gb2）　around　the　type　locality　of　the

Galyang　Slate　is　included　in　the　Simla　Slate

on　their　geologic　map，which　is　interprete（i

as　the　lowermost　geosynclinal　formation　in

this　region．The　Infra　Krol　Shales，which　are

compose（10f　“black　sulphi（iic　shales　an（1

slates　with　some　dark　cherty　dolomitic

layers”and　considered　to　correspond　with

the　Lower　Carbonaceous　Member（Gb1），is
placed　in　the　lower　part　of　the　Krol　Dolomite，

suppose（lly　the　equivalent　of　the　Darsing

Dolomite．Further，the　Infra　Krol　Shales　are

interpreted　as　a　contemporaneous　heterotro－

pic　facies　of　the　Blaini　Formation　repre－

sented　by　varicolored　sediments　reminiscent

of　the　Syangja　Formation．

　　Such　a　great　difference　in　views　on　the

stratigraphy　despite　of　the　existence　of　some

remarkable　sediments　is　attributable　to　the

extremely　complicate（i　structures，especially

a　number　of　thrusts　subparallel　to　the　strati－

fication．Additionally，the　pelitic　rocks，which

are　poorer　in　mineralogical　and　mesoscopic

features　than　the　psammitic　and　carbonatic

rocks，make　it　difficult　to　attribute　their　re－

current　apPearance　to　a　se（limentary　cycle　or

a　tectonic　repetition．Thus，the　establishment

of　the　stratigraphy　of　the　Himalayan　area

，with　such　complicate（1structures　could　be

achieved　not　through　a　limite（i　number　of

traverses　across　the　structural　trend　to　make

geologic　sections，but　through　the　detailed　re－

gional　mapping　to　make　a　reasonable　geologic

map・
　　Opinion　is　widely　divide（i　on　the　age　of　the

Nawakot　Group　among　the　workers　in　the

present　area　because　of　the　absence　of　in（iex

fossils，All　attempts　to　find　microfossils　in

rocks　of　the　present　group　have　been　unsuc－

cessfu1（FRANK　an（i　FucHs，1970；STocKLIN　an（i

BHATTARAI，　1977，　1980；　STocKLIN，　1980；

HIRAYAMA6孟αZ．，1981）．STocKLIN　an（i　BHATTRAI

（1977，　1980〉　and　STocKLIN　（1980）　inferred

the　group　ranges　in　age　from　Late　PreCam－

brian　to　Lower　Paleozoic　on　the　basis　of　the

morphological　similarity　of　the　stromatolites，

radlometric　data，and　lithological　and　stratig．

raphical　comparisons　with　the　Precambrian

to　Paleozoic　sequences　in　the　Indian　Hima－

1ayas，Pakistan　an（i　as　far　as　Afganistan，

Iran　and　Turkey．While　GANssER（1964）sug－

gests　a　Precambrian　to　Early　Paleozoic　age

for　the　stromatolitic　（iolomites　（the　Shali

Dolomite）in　the　Inner　Carbonate　Zone，which

coorresponds　with　the　Darsing　Dolomite　on

the　northern　si（ie　of　the　Kali　Gandaki　River，

heacceptstheprobabilityofayoungerage
ranging　from　Late　Paleozoic　to　Early　Meso－

zoic　for　the　carbonates　in　the　Outer　Carbon－

ate　Zone　（Krol　belt）。Though　the　so－called

“Kerabari　Dolomite”，which　is　stretche（i　along

the　MBT，has　been　correlated　with　the　Dars－

ing　Dolomite　on　the　northem　side　of　the　Kali

Gand＆ki　River　on　the　basis　of　the　lithological

and　stratigraphic　similarities　by　the　present

authors，the　former　differs　in　mineral　com－

position　from　the　latter，as　previously　stated．

Accor（iingly，　the　suggestion　by　GANssER

（1964）is　highly　probable．

　　FRANK　and　FucHs　（1970）an（i　FucHs　an（l

FRANK　（1970〉correlate（l　not　o董嵐ly　the　grey

dolomites　in　the　Inner　and　Outer　Carbonate

Zones　for　the　same　reasons　as　the　present

authors’，　but　also　the　varicolored　rocks　in

the　Syangja　Formation　in　the　north　and　in

the　Angha　Khola　Formation　in　the　south，

Further，they　are　split　on　the　age　of　the　sedi－

ments　in　the　Nawakot　Group．Frank　is　in

favour　of　the　view　that　the　se（liments　range

from　Late　Precambrian　to　Early　Paleozoic，

whereas　Fuchs　correlates　the　grey　dolomites

in　the　Darsing　Dolomite　an（l　the　varicolored

se（1iments　in　the　Syangja　and　Angha　Khola

Formations　with　the　Upper　Paleozoic　to　Low－

er　Mesozoic　formations　in　the　Indian　Hima．

layas　an（i　the　Salt　Range，which　are　fos－

siliferous　and　have　similar　lithofacies．

　　Highly　persistent　lithofacies　of　the　constit－

uent　formations　and　prevalence　of　such　ex一
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tremely　mature　sediments　as　well－sorted

quartzites　and　wel1－rounde（1quartz　particles

in　the　carbonate　rocks　indicate　a　tectonically

stable　sedimentary　environment　for　the
Nawakot　Group．Further，abundance　of　stro－

matolitic　carbonates　and　hematitic　sediments

represente（l　by　red－colore（1dolomites　and

slates　suggests　a　tropical　climate　condition．

Thus，these　environmental　features　are　sug－

gestive　of　the　southern　si（le　of　the　Persian

Gulf，where　stromatolites　are　thriving　at　pre－

sent　and　the　stable　Arabian　Platform　with

vast　deserts　sprea（is　as　its　provenance．

Further，it　is　extremely　improbable　that　an

extensive　se（iimentary　b雛sin　with　a　lot　of　in－

fertile　carbonate　coexisted　next　to　the　Tethys

Sea，which　are　full　of　various　fossils　ranging

from　the　Paleozoic　to　the　Mesozoic．There－

fore，the　Precambrian　would　be　the　most

probable　age　for　the　Nawakot　Group．

　　FucHs　and　FRANK　（1970）　reported　the

occurrence　of　Jurassic　to　Cretaceous　mollus－

can　fossils　in　their　Tal　Formation，which　is

supposed　to　be　a　western　extension　of　the

B≒ainskati　Formation　in　the　Tansen　Group

by　the　present　authors．SAKAI　（1983〉　attri－

buted　the　Lower　Pebbly　Mudstone　Member

（Bs1）and　the　Middle　Quartzite　Member（Bs2）

of　the　Bhainskati　Formation　to　the　Upper

Paleozoic　and　the　Mesozoic，respectively，on

the　basis　of　the　fossil　findings，　Further，

YosHIDA　an（i　SAKAI（1984）reports　a　north－

ward　migration　of　the　paleolatitudes　based

upon　the　paleomagnetic　measurements，which

range　from67S　for　the　uppermost　part　of

the　Lower　Pebbly　Mudstone　Member　of　the

Bhainskati　Formation　to　10S　for　the　top

part　of　the　formation．

　　However，we　discovere（i　fossils　of　T％γ一

彫召llαin　the　Lower　Pebbly　Mudstone　Mem－

ber　at　two　localities，as　previously　state（1．

Moreover，the　Upper　Fossiliferous　Shale

Member（Bs3）yields　not　only　similar　T彿γ一

瘍6伽but　pelecypod　and〈砺％惚％Z吻s　at　many

places．Accor（iing　to　the　Chinese　Petroleum

Investigation　Team（1973），ノV％柳柳％碗6s　from

the　Upper　Fossiliferous　Shale　Member　is

similar　toノ〉．aff．α如o¢o％s　Leymeire　an（iノ〉．cf．

獅α吻∫Z6（FIcHTEL　and　MILL），whilst　T％γγ吻伽

from　the　Upper　Member　resembles　T．cf．ん03－

i伽4¢Crossman　an（1Pissarro．They　are　all

regar（1ed　as　being　of　Eocene　age　by　them．

T％γγ髭6πα　and　ノ〉％糀％％Z¢孟θs　in　the　Subathu

Formation　in　the　Indian　Himalayas　are　consi－

dere（1to　range　from　Early　Paleocene　to　Late

Eocene　in　age　（KHANNA　and　S正NGH，　1979；

BANERJI　and　SARAswATI，1981〉．

　　Since　the　Upper　Fossiliferous　Shale　Mem－

ber　is　alternated　with　the　Dumre　Formation

by　a　number　of　highly－inclined　strike　faults

subparallel　to　the　MBT　on　the　southem　wing

of　the　Tansen　syncline，it　is　possible　that　the

T％γγ伽肱一bearing　bed，which　was　found　in

the　Lower　PebblyF　Mudstone　Member　in　a

small　stream　south　of　Dumre　village，has

been　sandwiched　in　the　F6％6sホ召伽一bearing

mudstone　by　SAKAl（1983）by　the　strike

faults．However，it　is　difficult　to　assume　a

similar　occurrence　for　the　T曜γ伽伽fossils

in　the　pebbly　mudstone　foun（i　in　the　Surang－

tang　Khola　west　of　Tansen．Besi（ies，the　T％7一

短渉6ZJαbe（ls　around　the　type　locality　not　only

display　and　occurrence　reminiscent　of　pebbly

mu（istones，but　the　Upper　Fossiliferous　Shale

Member　contains　a　few　of　pebbly　mudstone

beds　resembling　those　in　the　Lower　Pebbly

Mudstone　Member，as　previously　mentione（1．

While　the　Upper　Fossiliferous　Shale　Member

is　capped　by　the　hematite　band（hm）char－

acterized　by　hematite　deposits　an（i　purple

shale，the革iddle　Quartzite　Member，which

was　dated　as　Mesozic，is　also　intercalated

with　ferrugenous　san（istone　and　purple　shale．

Furthermore，the　pebbly　mudstone　is　under－

1ain　by　the　oolitic　hematite　in　the　Damargaon

Formation　in　the　are　H．B’ased　upon　the

observations　　in（licative　　of　a　　close　rela－

tionship　of　the　constituents　of　each　member

of　the　Bhainskati　Formation，the　authors　in－

cluded　these　members　into　a　formation　an（1

assigned　to　the　Eocene．

　　Though　the　Dumre　Formation　yields　no

fossils，　it　is　tentatively　　assigned　to　the

Eocene　to　Oilgocene　by　CPIT（1973）and　to
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the　Lower　Miocene　by　FRANK　and　FucHs
（1970）and　SAKAI（1983）on　the　basis　of　the

stratigraphic　an（11ithologic　similarities　with

the（lated　formations　in　the　Indian　Himalayas。

Since　there　has　been　foun（l　no　positive　evi－

dence　on　a　disconfomity　between　the　Bhais－

kati　an（1Dumre　Formations，the　former’s

view　seems　to　be　preferable．

Ge⑪夏09量c　stmct獣es

　　The　survey　areas　are　characterize、（1pri－

marily　by　E－W　trending　folds　and　block

faults　and　thrusts　subparallel　to　the　beclding

planes．With　the　exception　of　the　Syangja

dome　in　the　area　I，anticlinal　structures　have

been　entirely　destroye（1by　longitudinal　block

faluts　and　synclinal　structures　alone　have

survive（1the　tectonic（1isplacements．In　gener－

al，strata　are　gently　un（iulated　throughout　the

whole　areas　except　for　the　vicinity　of　the

MBT　and　the　E－W　trending　block　faults．

Aside　from　the　Angha　Khola　area，no　in－

verte（l　strata　have　been　foun（i（iespite　of　the

existence　of　numerous　thrusts，

　　Moreover，the　synclinal　axes　frequently

run　along　high　mountain　ridges，and　major

streams　which　have　de6ply　（iissected　the

ridges　often　fail　to　expose　the　upPer　parts　of

the　whole　sequences　constituting　the　synclin－

al　structures　along　the　river　be（1s．　Conse－

quently，we　tried　to　traverse　not　only　major

streams　but　a　number　of　minor　streams　lea（i－

ing　to　such　mountain　ri（1ges　to　establish　the

complete　successions　of　the　se（1imentary

sequences．　Particularly，　the　axial　parts　of

many　synclines　are　gently　incline（1and　less

disturbe（l　by　faults，so　that　they　provi（ie　bet－

ter　chances　to　observe　more　complete　succes－

sions　than　the　highly－inclined　and　more　tecto－

nize（i　limbs．　Further，　such　minor　steep

streams　usually（1isplay　continuous　and　fresh

exposures．　Although　these　streams　have

numerous　waterfalls，they　are　mostly　accessi－

ble．　Consequently，　it　is　very　efficient　to

traversegthe　minor　streams　to　get　information

on　the　complete　sequences．

　　Before　the　survey　in　the　area皿in1981／

82　period，the　first　author　ha（i　not　expected

the　existence　of　so　many　thrusts．Through

the　fiel（1works　in　the　areas　I　and　n，which

are　elongated　across　the　general　trend，　he

had　been　convinced　that　the　geologic　strUc－

tures　of　the　Lesser　Himalaya　could　be　ex－

plained　primarily　by　E－W　trending　folds，the

relate（1　10ngitu（iinal　block　faults，and　a　res－

tricted　number　of　thrusts．Therefore，while

we　were　traversing　eastwar（i　from　Syangja

along　the　highly－inclined　northern　wing　of

the　Kheireni　syncline，the　first　author　attri－

bute（i　the　repetition　of　the　same　sequences　to

longitudinal　normal　faults．But　he　was　com－

pelled　to　believe　the　existence　of　many

thrusts　after　we　moved　to　the　suothern　wing

of　the　synclineうwhere　the　strata　are　gently

undulated．Sequences　with　the　same　succes－

sions　are　repeate（i　many　times　in　this　area　as

wel1．They　are　concordantly　superimpose（1

0ver　each　other，　an（i　can　be　traced　con－

tinuously　for　a　long　distance　along　mountain

slopes．The　boundaries　between　the　similar

sequences　are　subparallel　to　contour　lines

because　of　the　gentle　inclination　of　strata，so

that　they　display　too　complicated　planar　con－

figurations　to　explain　the　repetition　of　the

similar　sequences　by　highly－inclined　block

faults．

　　Since　the　very　contacts　between　the　simi－

lar　sequences　are　rarely　observe（1，the　repeti－

tion　of　the　similar　sequences　might　be　attri－

butedtosedimentarycycles．Asetofconspi－
cuous　lithofacies　from　the　Syangja　Formation

through　the　Darsing　Dolomite　to　the　Galyang

Slate　can　be　extensively　recognized　not　only

in　the　area皿but　in　the　northern　parts　of　the

areas　I　and　H，as　described　beloW。Further，

the　first　author　con（iucted　a　X－ray　diffrac－

tometry　of　about150samples　collected　from

the　repeated　sequences　to　identify　the　miner－

alogical　compositions　of　each　lithofacies．The

result　indicates　that　each　of　a　few　kinds　of

psammitic　and　carbonatic　rocks，which　com－

pose　the　repeated　sequences　and　have　char－

acteristic　outlooks，shows　an　amazingly　iden一
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tical　mineral　assemblage　everywhere．Conse－

quently，it　is　consi（iere（i　more　reasonable　to

ascribe　missing　or　repetition　of　some　units

forming　a　presumably“complete”sequence　to

faulting　than　to　cyclic　sedimentation　or　local

facies　changes．

1．Areal（Ta薦e脆一Sy包ngjaare我）

　　The　Syangja　dome　is　an　exceptional　anti－

clinal　stmcture　which　has　been　exempted

from　the　complete　destrcution　by　block

faults．The（10me　shows　a　sort　of　double－ring

structure　resulted　from　a　repetition　of　the

same　sequence．Though　the　double－ring　struc－

ture　is　interpreted　in　terms　of　a　complicated

system　of　NE－to　NEN－trending　and　E－W

tren（ling　faults　in　Fig．2，it　might　be　better

reinterpreted　by　thrusts．Many　of　the　E－W

trending　faults　are　expressed　as　lineaments

on　the　air－photos，but　the　NE－　to　NEN－

tren（iing　faults　are　doubtfuL　Further　detaile（1

fie1（l　surveys　are（iesirable　for　the　reasonable

interpretation　on　the（ioubling　structure．

　　The　Syangja　（iome　is　compose（10f　the

rocks　from　the　UniyFachour　Slate　to　the　Low－

er　Carbonaceous　Slate　Member（Gb1）．In　the

northwestern　comer　of　the　present　area，the

dome　is　thrust　up　by　the　Darung　nappe　com．

posed　of　the　Nau（lan（ia　Quartzite　and　the

Kuncha　Formation．The　Syangja　（iome　is

bounded　in　the　south　on　the　Walling　syncline

by　a　E－W　trending　north－downthrown　block

fault，the　Armadi　Khola　fault．The　Darsing

Dolomite　on　the　upthrow　is　in　contact　with

the　Lower　Galyang　Slate（Gb1）on　the　down－

throw，

　　The　Walling　syncline　consists　primarily　of

the　Darsing　Dolomite　an（l　the　Galyang　Slate．

It　ranges　in　wi（1th　from　l　to　3　km　and

widens　eastwar（i．Strata　on　the　both　wings　of

the　syncline　show　exceptionally　higher　in－

clinations　than　those　in　the　a（1jacent　structu－

ral　units．The　boundary　with　the　Chiuri

syncline，　the　　southern　　neighbor，　is　　also

marked　by　a　north－downthrown　block　fault，

the　Andhi　Khola　fault．The　An（ihi　Khola　fault

is　one　of　the　greatest　faults　in　the　present

area，by　which　the　Uniyachour　Slate　in　the

Chiuri　syncline　directly　contacts　the　Galyang

Slate　in　the　Walling　syncline．The　displace－

ment　of　the　An（ihi　Khola　fault　is　much　larger

than　that　of　the　Armadi　Khola　fault．The

Andhi　Khola　fault　extends　east－southeast　an（1

apPears　to　increase　in　displacement　in　the

direction．

　　The　Chiuri　syncline　is　underlain　by　the

sequence　from　the　UniyFachour　Slate　to　the

Darsing　Dolomite．It　averages　apProximately

l．5　km　wi（ie　and　bounds　on　the　Galyang

syncline　by　the　south一（10wnthrown　Murlibas

fault．The　displacement　is　inferre（i　to　be　of

the　same　or（ier　as　that　of　the　Armadi　Khola

fault　and　seems　to　increase　to　the　west．

　　The　Galyang　syncline　is　occupied　mainly

by　the　Upper　Banded　Slate　Member（Gb2）of

the　Galyang　Slate，whilst　the　Lower　Carbo－

naceous　Slate　Member（Gb1〉forms　the　both

limbs　of　the　syncline．On　the　northern　limb

of　the　syncline，the　Lower　Member　forms　a

local　anticline．Though　the　widesprea（i　Upper

Member　is　locally　undulate（i，it　forms　a

broa（i　syncline　as　a　whole．The　Galyang

syncline　is　bordere（1　0n　the　south　by　the

Angha　Khola　syncline．The　boundary　be－

tween　them　is　marked　by　the　Kali　Gandaki

fault，which　is　a　south一（lownthrown　block

fault　an（1increases　in　displacement　toward

the　west．

　　The　Angha　Khola　syncline　has　extremely

complicated　structures　an（i　is　un（ierlain　by　a

wi（1e　range　of　stratigraphic　sequences　from

the　Darsing　Dolomite　to　the　Ram（iighat

Formation，attaining7km　wide．The　wel1－
defined　synclinal　axis　is　located　close　to　the

southem　bor（ier，the　Muslang　Khola　fault，

Though　the　repetition　of　the　same　sequences

on　the　northern　limb　has　been　interpreted　by

a　number　of　north一（iownthrown　normal　faults

in　the　present　work，it　might　be　better　ex－

plaine（i　by　thrusts．The　geologic　structure　of

the　Ahgha　Khola　syncline　remains　open　to　a

further　detailed　field　work．The　Muslang

Khola　fault，which　marks　the　boundary　be－

tween　the　Angha　Khola　syncline　and　the

Tansen　syncline，the　southern　neighbor，is
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one　of　the　largest　faults　in　the　present　area，

extending　from　east　to　west　along　the　north－

ern　flank　of　the　mountain　ridge　representing

the　northern　margin　of　the　Tansen　basin。

　　The　Tansen　syncline　is　a　sort　of　a　syncli－

norium　associate（1with　some　subordiante

folds。While　the　marginal　parts　of　the　sync－

1ine　are　occupied　by　Tertiary　sediments　of

the　Tansen　Group，the　axial　part　is　occupied

by　a　nappe　composed　of　part　of　the　Nawakot

Group．The　Tertiary　sediments　on　the　north－

ern　side　of　the　major　axis　of　the　syncline

havebeencomplicatedbysomelocalfolds．A
number　of　highly－incline（1strike　faults　are

develope（l　to　the　south　of　the　napPe，giving

rise　to　the　repetition　of　the　Fossiliferous

Black　Shale　Member（Bs3〉of　the　Bhainskati

Formation．Since　the　Tertiary　formation　on

the　southern　wing　of　the　syncline　is　highly

inclined，the　strike　faults　are　subparallel　to

the　bed（1ing　planes　of　the　strata．Accor（iingly，

it　is　probable　that　the　strike　faults，which

originated　in　low－angled　thruts，have　ac－

quire（1higher　inclinations　by　a　later　folding．

The　southern　limb　of　the　Tansen　syncline　is

cut　by　some　transverse　faults　tren（iing　NE　to

NEN，which　transect　the　strike　faults．The

Tansen　syncline　is　bordered　on　the　south　by

the　Kerabri　syncline．The　boundary　between

them　is　defined　by　the　Charchare　fault，

which　is　a　north－downthrown，highly－inclined

reverse　fault　with　a　great　displacement．On

the　both　sides　of　the　fault，the　lower　part　of

the　Tansen　Group　contacts　directly　the　Up－

per　Pink　Dolomite　Member　（Sy3）of　the

Syangja　Formation．

　　The　Kerabari　syncline　is　very　tightly

folded　and　consists　largely　of　the　Darsing

Dolomite．The　Main　Boundary　Thrust　defines

the　southern　limit　of　the　Kerabari　syncline．

The　thrust　is　also　highly　inclined　and　looks

like　a　sort　of　high－angled　reverese　fault　at

least　near　the　surface．The　Charchare　fault

and　the　MBT　might　have　been　originally　a

low－angled　thrust，which　has　been　deformed

into　high－angled　thrusts　through　the　younger

folding．

　　Two　major　nappes　have　been　i（ientifie（1in

the　area　I．The　first　of　them，the　Darung　nap－

pe，caps　the　mountain　ri（lge　about5km　west－

northwest　of　Syangja．The　nappe　is　composed

of　the　Nau（1an（ia　Quartzite　an（i　the　overlying

Kuncha　Formation，which　are　boun（ie（i　by

another　thrust．The　thrust　plane　between　the

Naudanda　Quartzite　in　the　hanging　wall　and

the　Lower　Carbonaceous　Slate　Member（Gb1）

in　the　footwall　is　subparallel　to　the　strata，

and　can　be　followed　along　huge　cliffs　on　the

southern　flank　of　the　ri（1ge．The　carbo－

naceous　slate　in　the　footwall　has　been　par－

tially　metamorphosed　to　green　schist　near　the

contact．Though　the　thrust　plane　between　the

Naudanda　Quartzite　and　the　overlying　Kun－

cha　Formation　has　not　been　found，it　is　infer－

red　to　be　subparallel　to　the　strata　in　the　foot－

wall　and　the　hanging　wa1L

　　The　secon（i　one，the　Tansen　nappe，occu－

pies　the　axial　part　of　the　Tansen　syncline

an（1forms　a　two－storeye（1nappe　like　the

Darung　nappe．It　overlies　the　Eocene　se（li－

ments　of　the　Tansen　Group　in　the　northeast－

ern　part，while　it　covers　the　UpPer　Syangja

Formation　an（i　the　Darsing　Dolomite　in　the

northwestern　an（l　southern　parts．The　south－

em　margin　of　the　nappe　is　marked　by　a　E－W

trending，high－angled　fault，which　can　be

oserve（i　along　a　minor　tributary　of　the　Tinau

Khola　west　of　Chitra（1anda　village．The　Up－

per　Pink　Dolomite　Member（Sy3）and　the

Darsing　Dolomite，which　fringe　the　north－

western　and　southern　parts　of　the　nappe，

also　seem　to　form　another　nappe，though　they

contact　the　Tansen　Group　by　highly－incline（l

faults．　Since　strata　near　the　contacts　are

highly－inclined，　it　is　highly　probable　that

these　faults　have　been　deforme（i　from　low－

angled　thrusts．

B．2　1蟹eaし亙夏（K量宜e量re館亘一亙覧縄s量醜量我re｛魁）

　　The　present　area　is　characterize（1mainly

by　WNW　trending　folds　and　highly－inclined

strike　faults．Except　for　some　local　anticlines，

major　anticlines　have　been（iestroye（l　by　the

strike　faults　in　this　area　as　well．The　area　n

is（iivided　into　three　structural　units　from
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north　to　south：　the　Kheireni　syncline，　the

Pirung　synclinorium　and　the　Mahabharat
syncline。Younger　strata　apPear　increasingly

toward　the　south　as　a　whole．

　　The　northern　wing　of　the　Kheireni　sync．

1ine　is　cut　by　a　few　subparallel　strike　faults，

which　are　expressed　as　lineaments　on　the

air－photos　and　lead　to　repetition　of　the　same

stratigraphic　units．The　syncline　is　underlain

by　the　sequence　between　the　Uniyachour

Slate　an（i　the　Darsing　Dolomite，associated

with　the　Lower　Member　of　the　Galyang　Slate．

The　Kheireni　syncline　is　bor（iere（i　on　the

south　by　the　Pirung　synclinorium．　The

boun（1ary　between　them　is　formed　by　the

Kyang（1i　Khola　fault，which　is　a　high－angle（1，

south－downthrown　fault　and　increases　west－

wards　in　displacement．

　　The　Pirung　synclinorium　is　a　broad　sync－

linal　structure　with　a　few　local　anticlines　and

plunges　to　the　east　as　a　whole．The　syncli－

morium　extends　between　the　Kyangdi　Khola

an（1the　Kali　Gan（1aki　River　an（i　is　underlain

by　strata　ranging　from　the　Uniyachour　Slate

to　the　Lower　Carbonaceous　Slate　Member

（Gb1）of　the　Galyang　Slate．The　slate　is血ost

widesprea（i　and　occupies　the　axial　part　of　the

synclinorium．The　southern　border　of　the

structure　is　marked　by　the　Alaiche　Khola

fault　which　parallels　to　the　general　trend　of

the　Kali　Gan（laki　River．The　fault　is　a　south．

downthrown　strike　fault．

　　The　southernmost　Nahabharat　syncline　lies

between　the　Alaiche　fault　and　the　MBT．The

main　axis　of　the　syncline　runs　close　to　the

MBT　in　the　Tansen　Group．The　northem
limb　of　the　syncline　is　compose（i　mainly　of

strata　from　the　Upper　Banded　Slate　Memわer

（Gb2）of　the　Galyang　Slate　to　the　Bungdi　Kho．

1a　Formation　in　the　Nawakot　Group，which

are　repeate（l　by　faults　and　local　anticlines．

The　axial　part　of　the　syncline　is　occupie（l　by

the　Tansen　Group，whilst　the　Bungdi　Khola

Formation　reappears　on　the　southern　limb．

Though　the　rep¢ated　appearance　of　the　same

＄tratigraphic　untis　has　been　interprete（i　ex－

clusively　in　terms　of　highly－incline（i　strike

faults　in　the　present　work，　low－angled
thrusts　also　might　be　responsible　for　it．

B．3Area皿：（Sy蹴g鯵K㎞e童re盛鑓ea）
　　The　geologic　structures　of　the　present　area

have　been　complicated　by　E－W　trending

fol（1s，10ngitudinal　block　faults　and　low－

angle（i　thrusts，and　subor（1inately　by　trans－

verse　block　faults　and　minor　folds．Most

prominent　among　the　major　folds　is　the

Kheireni　syncline，whose　axis　runs　nearly　in

a　E－W　direction　throughout　the　present　area

and　plunges　to　the　east．The　eastward　plung－

ing　of　the　fold　axis　is　well　expressed　in　a　U－

shaped　（iistribution　of　the　Uniyachour　Slate

an（1the　Galyang　Slate．On　the　northem　wing

of　the　Kheireni　syncline，the　Syangja　Forma－

tion，the　best　marker　in　the　present　area，is

repeated　four　times　by　thrusts　and　longitu一

（1inal　block　faults．The　longitudinal　block

faults　are　well　visible　as　a　set　of　subparlle1，

sharplinearfeatures6ntheair－ph・t・s，

　　The　northwestern　corner　of　the　Kheireni

syncline　has　been　modifie（1by　a　few　local

folds　with　a　E－W　trend．The　thrusts　and　lon－

gitu（linal　block　faults　on　the　northern　limb　of

the　Kheireni　syncline　have　been　　cut　by

several　transverse　block　faults．The　trans－

verse　faults　are　occa＄ionally　observed　along

minor　streams　in　the　upper　reaches　of　the

Bhat　an（1Tuni　Kholas．

　　The　southern　bor（ler　of　the　Kheireni　sync－

1ine　is　represente（l　by　a　longitudinal　block

fault，the　westerp　extension　of　the　Kyangdi

Khola　fault　in　the　area　H，which　stretches

from　the　lower　reaches　of　the　Kyang（li　Khola

to　the　Dagdi　Khola．A　widespread，wedge－

shaped　mass　of　the　Darsing　Dolomite　exten（ls

from　the　lower　reach　of　the　Kyangdi　Khola　to

the　upper　reaches　of　the　Bar　and　Dag（1i　Kho－

1as　on　the　southern　side　of　the　syncline．The

dolomite　mass　is　intercalated　with　the

Galyang　Slate　aroun（1the　confluence　of　the

Kyang（ii　an（l　Bar　Kholas　an（i　is　underlain　by

the　Syangja　Formation　and　then　by　the　Un－

iyachour　Slate，which　has　thrust　over　the

Galyang　Slate　in　the　upper　reaches　of　the

Buri　and　Barah　Kholas．Consequently，the
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1arge（lolomite　mass　is　considered　to　consist

of　at　least　two　napPes．

　　The　southwestern　comer　of　the　Kheireni

syncline　is　flanke（l　by　a　eastwar（i　plunging

anticline，whose　core　is　composed　of　the

Darsing　Dolomite．The（lolomite　is　conform－

ably　overlain　by　the　above－mentioned
Galyang　Slate，which　is　thrust　up　from　place

to　place　by　different　formations，such　as　the

Uniyachour　Slate　and　the　Lower　Quartzite

Member　of　the　Syangja　Formation　on　the

northem　wing　and　the　Middle　Member　of　the

Syangja　Formation　on　the　southem　wing．

　　The　anticline　is　bordered　on　the　south　by

a　E－W　trending　local　syncline，the　Gahate

syncline，which　also　consists　of　several　nap－

pe　sheets　of　rocks　ranging　from　the　Un－

iyachour　Slate　to　the　Galyang　Slate．Along

the　southern　margin　of　the　present　area，runs

a　gently　curving　block　fault，which　is　consi一

（iere（i　to　be　the　eastern　extension　of　the

Armadi　Khola　fault　in　the　area　I　and　tren（is

in　a　NE　direction　as　a　whole．The　block　fault

has　also（iestroyed　an　anticline　between　the

Gahate　syncline　and、the　Lamichaur　syncline

in　southwestem　corner　of　the　present　area．

The　Lamichaur　syncline　is　locate（i　on　the

eastem　extension　of　the　Walling　syncline　in

the　area　I　and　consists　of　the　Darsing　Dolo－

mite　and　the　Galyang　Slate．The　syncline　is

bounded　on　the　south　by　a　NE－trending

branch　of　the　Arma（li　Khola　fault．The

branch　fault　and　the　notheastern　part　of　the

Armadi　Khola　fault　are　flanked　on　the　south

by　the　southerly－incline（1Galyang　Slate，which

is　again　thrust　up　by　various　horizons　of　the

Syangja　Formation　and　the　Darsing　Dolomite．

　　Despite　the　occurrence　of　numerous　nap．

pes，the　rock　sequences　in　each　nappe　seem

to　be　normally　superimpose（1　as　far　as

observed．All　criteria　available　for　the　top

and　bottom　of　strata　in　the　mapped　area，

such　as　well－developed　gradation　in　the　Mid－

dle　Member　of　the　Shangja　Formation　and

curvature　of　stromatolites　in　the　Darsing

Dolomite，indicate　the　normal　superposition

of　the　constituent　strata　in　the　napPe　sheets。

Accor（lingly，the　multistoreyed

considered　to　form　a　sort　of

structures．

nappes　are
imbrication

St膿c魎測a且岨eve且o脚㈹苞

　　The　collision　between　the　Indian　an（i　Eura．

sian　continents　is　consi（iere（i　to　be　one　of　the

major　factors　which　have　affected　the
structural　development　of　the　Himalay・an　re－

gions．Based　upon　an　analysis　of　sefloor

spreading　in　the　Indiana　Ocean，MoLNAR　and

TAPPoNNIER（1975）attributed　a　sudden　drop

to　half　in　the　rate　of　northwar（1drift　of　the

Indian　subcontinent　near40Ma　to　the　In（iia－

Eurasia　collision．Subsequently，PATRIAT　an（i

AcHAcHE（1984）（ietermined　the　detailed　mo－

tion　of　the　Indian　plate　since　anomaly　32

time（1ate　Upper　Cretaceous）to　clarify　the

collision　chronology　on　the　basis　of　more

comprehensive（1ata　on　marine　magnetic　ano－

malies　in　the　central　In（iian　Ocean．

　　They　divided　the（lrift　history　into　three

phases．The　first　phase　before　anomaly23
（52．Ma）is　represente（i　by　a　northward（lrift－

ing　rate　fluctuating　between　l5and25cm／

yr．The　second　phase　between　anomaly23

and　anomaly　l3（36Ma）is　characterized　by

several　changes　in　drift　direction　and　a　mean

velocity　re（iuce（1to＜10cm／yr．The　thir（i

phase　ranging　from　anomaly13to　the　pre－

sent　is　marked　by　a　stable　northwar（i　migra－

tion　of　the　Indian　continent　with　a　constant

rateofabout4cm／yr．Asu（idenvelocity
drop　at　anomaly22（50Ma）is　correlated　to

the　initial　collision　between　India　and　Eura－

sia．After　the　collision，a　crustal　shortening

of　the　order　of400km　took　place　through

sub（luction　of　In（1ian　continental　crust　be－

neath　southern　Tibet　till　anomaly　20time

（44Ma）．A　further　shortening，which　totals

about300km，continued　between　anomaly

20（44Ma）and　anomaly13（37Ma）．The
shortening　procee（ied　mainly　through　crustal

thickening　by　underthrusting　along　such　ma－

jor　thrusts　as　the　MCT　and　MBT　and　inter－

nal　deformation　within　the　Indian　subcon一
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tinent．Finally，from　the　anomaly13time　to

the　present，crustal　shortening　amounting　to

as　much　as　1，800to　1，900　km　has　been

mostly　absorbed　by　block　rotation　and　later－

al　extrusion　along　large　left－1ateral　strikeslip

faults　as　propose（1　by　TAppoNMER　6‘　α∫．

（1982）．

　　On　the　basis　of　a　paleomagnetic　study　on

precisely　dated　Paleocene　limestones　between

the　Indus－Tsangpo　suture　zone　and，the　m＆lor

Himalayan　thrusts，BE＄sE6‘αム（1984）have

obtained　a　similar　collision　history．Accord－

ing　to　them，the　limestones，which　were　depo－

sited　at　some2．50S　at57Ma，migrated　to60

N　aroun（150Ma，when　an　intitial　collision

took　place　between　the　Indian　and　Eurasian

continents．They　estimated　the　sub（luction

along　the　Tsanpo　suture　between　the　initial

collision　and　the　termination　of　the　subduc－

tion　（1ue　to　bouyancy　of　the　subducted　crust

around45Ma　at　about550km．After　the
closure　of　the　suture　subduction，the　motion

was　transferre（1southward　to　the　MCT　and

the　MBT，resulting　in　approximately400km

of　crustal　shortening　by　thrusting　along　them

between45and35Ma．
　　Following　the　collision　chronology　by　PAT、

RIAT　and　AcHAcHE（1984），the　time　span　be－

tween　the　initial　collision（50Ma）an（1the

end　of　the　main　thrusting　phase　in　the　In（iian

subcontinent（37Ma）is　coincident　with　Mid一

（11e　and　Late　Eocene．Inasmuch　as　the　Ta．nsen

napPe　has　concordantly　　thrust　over　the

Dumre　Formation　in　the　Tansen　Group，the

chronology　suggests　the　Dumre　Formation

and　its　correlatives　range　from　Late　Eocene

to　Earliest　Oligocene，and　the　Tansen　nappe

occurred　mainly　in　Oligocene　when　a　region－

al　regression　took　place　in　the　Himalayan　re－

gions．The　northward　drift　map　by　PATRIAT

an（l　AcHAcHE（1984）shows　that　the　present

areas　migrate（i　from　the　equatorial　area　to8。

N　d，uring　the　second　phase，which　spans　from

the　initial　collision　to　the　en（l　of　the　main

thrusting　Phase．

　　Such　a　tropical　condition　is　consistent　with

the　occurrence　of　tropical　fauna，ferruginous

sediments，such　as　hematitic　ooliths　and　pur－

ple　shale，and　quartzite　with　a　high　mineralo－

gic　maturity　in　the　Tansen　Group．Prevalence

of　pebbly　mu（istones　in　the　Bhainskati

Formation　and　of　turbiditic　sandstones　in　the

Dumre　Formation　is　suggestive　of　increase　in

paleoslope　gradient　of　the　sedimentary　basin，

which　incurs（iebris　flows　an（1turbidity　cur－

rents，due　to　the　initiation　of　the　collision．

Gravel　imbrication　in　pebbly　mu（1stones　in

the　Bhainskati　Formation　indicates　a　south－

ern　　provenance　　and　　a　　northerly－inclined

paleoslope，whereas　the　paleocurrents　re－

sponsible　for　sandstones　in　the　Dumre

Formation　might　imply　an　initial　emergence

of　a　northern　provenance．

　　On　the　other　han（1，it　is　wi（iely　accepted

that　the　Oligocene　regression　throughout　the

Himalayas　is　succeeded　by　the　Early　Miocene

transgression，which　（leposited　red・colored

se（1iments　d，erive（l　from　a　southern　lateritic

source　in　the　frontal　Himalayan　regions

（GANssER，1964；WADIA，1975；PowELL　and
CoNAGHAN，1973）．Subsequently，the　southerly

influx　of　molasse－like　clastics　commence（i　in

the　Middle　Miocene　and　has　formed　a　thick

pile　of　terrestrial　se（iiments　coarsening　up－

war（1as　a　reflection　of　the　growing　Hima－

1ayan　ranges．Following　the　chronology，the

Lower　Siwalik，which　is　compose（10f　re（i

shale　and　quartzose　sandstone　and　implys　a

southem　source，represents　the　Mid（ile　to

Upper　Miocene，whereas　the　Middle　Siwalik

pre（10minate（i．by　arkose　sandstone　i勲dicates

the　commencement　of　southward　influx　of
clastics　from　the　growing　Himalayas　in　latest

Middle　Miocene　to　Pliocene　time．

　　According　to　the　collision　chronology　by

PATRIAT　and　AcHAcHE　（1984），the　present

areas（irifted　northward　between8。N　and

150Nduringtheoligoceneregression（37－24

Ma）．Cosequently，the　Westem　Nepal　basin

and　its　provenance，North　India，were　within

a　lateritization　terrain．However，the　present

areas　moved　to　some200N　toward　the　end

of　the　Early　Miocene　age（10Ma〉an（l　its

southem　provenance　move（i　out　of　the　later一
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itization　area．This　is　consistent　with　the　re－

placement　of　red　shales　in　the　Lower　Siwalik

by　grey　shales　in　the　Mi（ldle　Siwalik（NAKA－

JIMA，1982）．

　　The　Upper　Siwalik　in　Westem　Nepal　con－

tains　a　lot　of　pebbles（lerived　from　the　Lesser

Himalaya（NAKAIIMA　l982）and　has　been　in－

vloved，in　fo1（1ing　with　local　inversions

（ToKuoKA　an（l　YosHIDA，1984〉．These　indicate

that　the　E－W　folding　commenced　in　latest

Pliocene　to　Early　Pleistocene　time　wtth　the　up－

lift　of　the　Lesser　Himalaya　and　continued　till

after　the　deposition　of　the　Siwalik　Formation．

Inasmuch　as　the　longitudinal　block　faults

subparallel　to　the　E－W　folds　and　the　trans－

verse　faults　cutting　the　former　are　developed

in　the　Siwalik　Formation，the　block　faulting

is　supposed　to　have　occurred　mainly　in　the

Pleistocene、

S脚mm趾y

　　1〉The　survey　areas　are　underlain　exclu－

sively　by　a　thick　sequence　of　sedimentary

rocks，which　is　divided　into　the　Nawakot

Group　probably　of　Precambrian　age　an（1the

Tansen　Group　deposited　mainly　in　the
Eocene，

　　2）The　Nawakot　Group　consists　of　pelitic，

psammitic　and　carbonatic　metasediments　and

is　sub（1ivided　into　the　following　eight　forma－

tions　in　　ascending　order：　a）　the　Kuncha

Formation　represented　by　alternating　gritty

phyllite　and　phyllite；b）the　Nau（1anda　Quart－

zite　characterized　by　orthoquartzite；　c）　the

Uniyachour　Slate　composed　mainly　of　dark

grey　to　black　slate；d）the　Syangja　Formation，

which　consists　of　a　combination　of　such　char－

acteristic　rocks　as　arkosic　quartzite，purple

slate　and　pink　dolomite　and　forms　one　of　the

excellent　marker－horizons　in　the　areas；e）the

Darsing　Dolomite　represented　by　a　thick

sequence　of　grey　（iolomite；f）the　Galyang

Slate，which　is　divide（l　into　the　lower　mem－

ber　composed　of　charcoaLblack　carbonaceous

slate　and　calcitic　dolomite　an（i　the　upper

member　represented　by　banded　slate　reminis一

cent　of　tiger　skin；g）the　Angha　Khola　Forma－

tion　in　the　area　I　an（1　the　Bungdi　Khola

Formation　in　the　area　H，which　consist　of　a

mixture　of　varicolore（1slates　and　dolomites，

grey　dolomite　and　quartzite；and　h）the　Ram一

（lighat　Formation　consisting　of　interbed（ied

（iark　grey　sandstone，white　quartzite　and
slate．

　　3）Despite　local　reappearance（iue　to　folds

and　faults，the　younger　formations　appear

southward　as　a　whole　in　the　present　area．

　　4）The　Tansen　Group　consists　largely　of

psammitic　and　pelitic　rocks　and　is（iivi（led

into　two　formations：a）the　Bhainskati　Forma－

tion　in　the　area　I　an（1the　Damargaon　Forma－

tion　in　the　area　H，which　consist　of　pebbly

mudstone　with　T％γγ伽磁，quartzite　interca．

late（i　with　purple　shale　an（i　ferruginous

sandstone，and　dark　grey　shale　with　T僻一

吻εZZα　andノ〉％％解％Z伽s；and　b〉the　Dumre

Formation　in　the　area　I　an（i　the　Basini

Formation　in　the　area　E，which　consist　large－

lyofaltematinggreen－greysandstoneahd
purple　shale．

　　5）Geologic　structures　have　been　compli－

cated　by　a　number　of　thrusts　resulting　in　an

imbrication　structure，E－W　trending　folds

and　Iongitudinal　blocks－faults．Most　of　the

anticlinal　structures　have　been　（iestroyed　by

the　longitudianal　block－faults．

　　6）The　thrusts　commenced　to　form　in　the

northem　area　probably　from　the　Mi（1（ile

Eocene　an（1propagate（i　to　the　southern　area

throughout　the　Oligocene。The　E－W　folding

commence（i　in　Latest　Pliocene　to　Early　Pleis－

tocene　time．The　block　faulting　occurred
mainly　in　the　Pleistocene．

BANERJI，
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西ネパール，レッサーヒマラヤ南部の地質

平山次郎・中鶴輝允・S．B．シュレスタ・T．P．アディカリ・R．M．トラダール・

　　　　　　　　J．M．タムラカール・G．R．チトラカール

　　　　　　　　　　　　　　　　　　　　要　　旨

　今回調査した地域は，ほぼ東西方向のレッサーヒマラヤ帯を南北に横切る2つの細長い地域とその間

を結ぶレッサーヒマラヤ帯に平行な地域からなる．これらの地域には厚い堆積岩層が分布し，それはナ

ワコット層群とタンセン層群に分けられる．

　ナワコット層群の地質年代は先カンブリア紀後期と推定され，その大半が多少とも変成した泥質岩，

砂質岩および炭酸塩岩である．ナワコット層群は，岩相および鉱物組成上の特徴から8つの地層に区分

される．

　タンセン層群はレッサーヒマラヤ帯の南縁部において主境界衝上断層（MBT）に沿って東西の細長

い帯をなして分布する．タンセン層群の堆積岩は古第三紀の化石や鉄質堆積層を含み，泥質および砂質

岩を主とし，2つの地層に区分される．

　調査地域の地質構造の特徴は，多数の衝上断層や東西方向の摺曲およびブロック断層によって生じた

覆瓦構造の発達である．また，背斜構造の多くが縦走性ブロック断層によって破壊されていることもひ

とつの特徴である．タンセンの南部ではナワコット層群からなる大きなナップがタンセン層群の上に，

一見整合的に重なっている．そして，下位のタンセン層群と共にひとつの大きな向斜構造を呈する．こ

れらの事実は，衝上断層の形成はタンセン層群の堆積後，多分漸新世であり，引続いて東西性の摺曲が

発達し，最後に縦走性ブロック断層が生じたことを示唆している．

（受付：1986年12月17日；受理：1987年12月3日）
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